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WON'T YOU TRY JUST ONE 
| NEW PROCESS NOISELESS PINION? 


If you want relief from noisy metal to metal gears you for we know, first, that New Process Pinions will make 
M should see New Process Noiseless Pinions in service— good, and second, that their real worth will become evi- 
preferably in your own shop. dent quickest where noise and vibration nuisances are worst. 
No matter what gears you have or how aggravated the We gladly refer to prominent shops and well known 
trouble, one trial at practically no expense will surely con- machine tool and power plant apparatus, where New 
vince you that New Process Pinions will do your work Process Pinions are a standard part. 
silently and without attention. If your requirements are special, our engineers are ready 
Won't you make a trial at our risk on your noisiest, to give you careful attention. Write for book on “Noiseless 
most troublesome drive? We want the conditions severe, Transmission of Power.” No. 28 


RAW HIDE Co. 


SYRACUSE. N.Y. 


The NEW PROCESS 
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Surface Reduction—Grinding 


The Cheapest, Fastest, Most Accurate Method of Surface Reduction Known 


he P. & W. Vertical Surface Grinder 


The leading machine in the field of surface reduction that dispenses with all surface milling and shaping operations. 


Nn 














Works 10 to 25 times faster than any previous method known. 


= 








ACHINE has a horizontal cup-shaped wheel that 

covers the full width of the work. Grinds several 

100% faster than the old style of vertical wheel surface 

grinding machines. Eliminates all surface errors that 

were impossible to correct in milling or in vertical wheel 

grinding. Works directly on the rough and hardened 
castings and forgings. 

Relieves all apprehension of thin forgings warping 
during the hardening process, as all such faults can be 
corrected later by flat surface grinding. 

Saves the time ordinarily wasted in carting machine 
parts back and forth between forging, machining, harden- 
ing and finishing departments. 





P. & W. Vertical 
Surface Grinder 
showing horizontal 
cup-shaped grind- 
ing wheel and mag- 
netic chuck. Re- 
volving table and 
Water spray guard 
on floor. Working 
surface 10} x36 in. 

































Produces absolute flatness and a 
mirror finish, and does away with 
expensive and tedious lapping or 
scraping operations. 

A long needed machine for pro- 
ducing cheaper, better and more 
accurate machine parts, tools, hard- 
ware and cutlery. Actually re- 
duces cost of manufacture from 25 
to 75%. 

Built in two sizes with working 
surfaces 10}x36 in. and 20x72 in. 

Send blue prints, or the actual 
parts to be ground, for time esti- 
mates, and have skepticism turned 
into conviction. 


Write for catalog “Grinding, not Milling.”’ It illustrates over 75 


3868 economical applications in all branches of machine practice. 


Pratt & Whitney Company 


Hartford, Conn., U. S. A. 


SALES OFFICES—New York, 111 Broadway. Boston: Oliver Bldg. Philadelphia: 2ist and Callowhill Sts. Pittsburg, Pa.: 
Frick Bldg. Cleveland: Rockefeller Bldg. Hamilton, 0.: The Niles Tool Works Co. Detroit: Majestic Bldg. Chicago: Commercial 
National Bank Bldg. St. Louis: 516 North Third St. Agents for Gulf States: LeSourd & Walpole, Birmingham, Ala. For Cali- 
fornia, Nevada and Arizona: Harron. Rickard & McCone, San Francisco and Los Angeles. For Washington and Idaho: Hallidie 
Machry. Co., Seattle and Spokane. For Oregon: Portland Machinery Co.. Portland. 

Agents for Canada: The Canadian Fairbanks Co.. Ltd., Montreal, St. John, Toronto, Winnipeg, Calgary and Vancouver. London, E. C.: 
Buck & Hickman, Ltd.. 2 and 4 Whitechapel Road. London, 8S. W.: Niles-Bement-Pond Co.. 23-25 Victoria St. Paris: Fenwick Freres & 
Co., 8 Rue de Rocroy. Agents for France, Belgium and Switzerland. Japan: F. W. Horne, 70-C Yokohama. Italy: Ing. Ercole Vaghi, 
Milan. Germany: F. G. Kretschmer & Co., Frankfurt a.M. Austria-Hungary: E. Krause & Co., Vienna. Holland: Van Rietschoten 
& Houwens, West Zeedijk, 554, Rotterdam. 


(See pages 47 and 48) 
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Drills made of high-speed steel when 
first put on the market had no difficulty in 
meeting the requirements of the drill 
presses then in use, but since the intro- 
duction of the heavy-duty and high-speed 
drilling machines, this condition has 
changed, and the manufacturers of high- 
speed drills are now keen to the neces- 
sity of furnishing drills which will give 
the best service at a reasonable cost. 

The radial drill, Fig. 1, was used in the 
following described tests on_ several 
makes and styles of drills conducted at 
the works of the Westinghouse Elec- 
tric and Manufacturing Company. This 
machine was designed for heavy ser- 
vice and high speeds and ample 
power was furnished by means of 
a Westinghouse 12'-horsepower_ type 
S adjustable-speed 1 to 4 motor. The 
motor is mounted on the top of the col- 
umn, making the machine entirely self 
contained. The method of mounting the 
centroller on the spindle saddle makes it 
convenient for the operator to start, stop, 
reverse and vary the spindle speeds, re- 
gardless of the position of the spindle 
saddle on the arm. All the gears are 


made of steel. One change gear and a 
16-notch controller give 32 spindle speeds 


AMERICAN MACHINIST 


High-speed Steel D 


By E. R. Norris * 














Extensive comparative 
tests of twisted, milled fluted 
and jorged fluted high-speed 
steel drills. Three distinct 
tests were made; an endur- 
ance test in cast iron, an 
endurance test in steel and 
a breakdown test in steel. 
It was found that more 
power was required to drive 
flat twisted drills than milled 
drills. 
tent does not seem to in- 
fluence the efficiency of the 
drill in proportion to its 
amount, 


The tungsten con- 














*Assistant manager of works, Westing- 
house Electric and Manufacturing Company. 






















































Fic. 1. RADIAL DRILL Usep IN DRILLING TESTS 
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rill Tests 


varying from 30 to 500 revolutions per 
minute. 

Often, high-speed drills are condemned 
on account of breakage when the trouble 
should be charged rightly to the drill 
press used. Drill presses having lost 
motion in the spindle or constructed too 
weak to resist the pressure of the drill 
against the work will often cause the drill 
to break, due to the sudden release of 
this pressure after the point of drill 
breaks through the work. The two small 
taper chips shown in Fig. 2 are chips 
made just as the full diameter of the drill 
is cutting through the work, and clearly 
show that the drills used in this test car- 
ried the feed only. 


THE DrRILLs TESTED 


Complete tests were made with the 
flat twisted, milled and forged flute drills, 
representing the product of several man- 
ufacturers. All drills were 1 1/32 inches 
in diameter and 16 inches long over all. 
This size and length was selected on ac- 
ccunt of its general use on certain classes 
of work. As far as possible all trade 
marks that would lead to the identity of 
the drills were destroyed and each make 
of drill was symbolized, and the records 
of performance were recorded by symbol, 
thus it was not known what make of drill 
was being tested by those making the 
test, as the key to the symbols was not 
consulted until the tests were completed. 

Three distinctive tests were made; 
namely, an endurance test in cast iron, 
an endurance test in steel and, finally, a 
break-down test'in steel. Cast iron and 
steel slabs of uniform thickness and ma- 
terial were used; the cast iron was 3 


a) 
—- 


Fic. 2. Cuips MADE BY DRILL WHEN 
BREAKING THROUGH 








4 





inches thick and the steel 2 inches thick 
Some of the slabs can be seen in Fig. 1 


CHEMICAL ANALYSIS OF MATERIAL USED 


The chemical analysis of the cast iron 
is: Graphite carbon, 2.60; combined car- 
bon, 0.32; silicon, 2.06; sulphur, 0.092; 
phosphorus, 0.58; manganese, 0.53. The 
chemical analysis of the steel is: Carbon, 
0.16; silicon, trace; sulphur, 0.056; phos- 
phorus, 0.016; manganese, 0.46. 

As the power consumed to drive the 
drills is an important factor in a test of 
this kind, two Westinghouse graphic re- 
cording meters were used, as shown in 
Fig. 1, the meter on the right recording 
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amperes, the one on the left recording 
volts. The curves made by the meters 
will be described later. 


SPECIMEN DRILL TESTS 


The first test was made in cast iron 
and each drill was started at the same 
feed and speed and gradually increas- 
ing them until the drill required grinding. 

Great care was taken in determining 
this point, drills being inspected after 
every two holes drilled. 

Fig. 3 shows the method of recording 
the test, also results obtained with one 
of the drills in cast iron. It will be noted 
that 49 holes were drilled through 3'%- 
inch material, or a total of 171% inches 
in an actual drilling time of 13 minutes, 
averaging ‘4 minute per hole and re- 
moving 11 cubic inches of material per 
minute or a total of 143 cubic inches. 
The drill was not ground during this time 
and by slight grinding the drill would be 
in good condition for further work. 

Fig. 4 shows the ammeter reading for 
this drill and it will be noted that curves 
run in series of two and then drop to 
zero, thus showing the length of time re- 
quired to inspect the cutting edges. The 
shop circuit varied between 240 and 260 
volts, due to intermittent loads. 

Fig. 5 shows results obtained with the 
drills on the endurance and break-down 
test in steel. On the endurance test, the 
feeds and speeds were gradually in- 
creased until the cutting edges started to 
wear, this point is indicated by a heavy 
line across the figure. The same drills 
were then used without grinding on the 
break-down test, and drilling was con- 
tinued until the drill burned or broke, as 
indicated below the heavy line. 

Fig. 6 shows the ammeter reading for 
this test. Several break-down tests were 
made on cast iron by running the machine 
at its maximum feed and speed, which is 
500 revolutions per minute and 0.08 inch 
feed per revolution, which is equivalent to 
a feed of 40 inches per minute, but due to 
slippage and friction an actual drilling 
feed of 36 inches per minute is all that 
could be maintained. At this speed sev- 
eral tests were made drilling 3'4-inch cast 
iron with 11/32-inch drills, and while 
the drills did not break, they were all 
badly burned making it necessary to cut 
off a considerable length on the end be- 
fore regrinding. As high as 10 holes were 
drilled at this speed by the same drill 
without grinding. During this test, 30 to 
40 horsepower was consumed, taxing the 
motor with over 200 per cent. overload, 
and no trouble was experienced, thus 
showing that the motor will stand inter- 
mittent loads considerably above its nor- 
mal rating. 

The records show that more power was 
consumed in driving the flat-twisted drills 
than the milled drills. This is probably 
due to the natural lip on the cutting edge 
of the milled flute drill, thus allowing 
the drill to cut freer. 
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1/ . 
Size Drill__1/=_ Machine Mach. No 
Tested on Dwg. No. Hem. No. Sec. 
o Mak Horsepower z Saf Cy (é 33/8. Conditi 
s e © & /E3)/~ E/~ S/he 4s) SF/e7 ndition 
. Average = & /33/24/F3 lee F5/ZFF : 
ce of Drill eS 2 /Fs/*5/*s 4 LS lgrq of Drill. 
. = a Ge 
Total /Prict! Net . ae % s SA ~ 
l 6.40} 3.81 | 2.59 C.1 340 | 0.025] 8% | 92 8 | 3% | Good. 
2 9.20| 3.81 | 5.39 C.1. | 305 |0.045| 13% | 8236] 30 | 3% |Good. 
3 11.50] 4.19] 7,31 C.1 330 | 0.045} 17 | 103 4 | 336" | Pair. Cutting edges slightly worn. 
4 13.90} 5.23 | 8.67 C,I 445 |0,045| 20 120 7 32. Requires Grinding. 
_ = 

















Fic. 3. REPORT OF DRILL TEST IN CAST 











American Machinist, 


IRON 
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Fic. 4. AMMETER DIAGRAM CORRESPONDING WITH REPORT OF Fic. 3 
. : 1 e 
Size Drill 1/2 Machine Mach. No 
Tested on ae Dwe. No. Hem. No Sec. 
Po S 
; ~ 2 9 a ; ss/2 is 
PS Make Horsepower / .< < es > PY Me. ‘F; Le Condition 
~~ : Pe) e = © i > is 
é of Drill @/ 5 /8s/* 3f* sfc ES EAF of Drill. 
Total Friction’ Net / = s s — te 
l 6.83| 2.39] 4.44 Steel aad 4%] 96 | 6 2” | Good 
— Se ee vet Rent Bt EL. sn " - 
sw ___| 7.00] 2.06 |” 5.00 | 340 Tors | sx | 9 | 6 | 2 aaa 
3 __| 8.70] 3.01] 5.69) | 370 |0.015| 536 | 100 6 3 ma 
ee ___| 955] 3.24] Bot} | 415 }0.015| 6% | 112 | 6 | 2” 
5 | _| 10.56] 3,68 | 6.98] 465 |0.015| 7 125 6 i ; 
_6 | _______ | 31.55] 3,73 | 7.83 I 482 |0.015| 7% | 130 | 9 2" wae: 
7 11,93} 2.46 | 9.47 320 | 0.025 ~ 86 6 ? Fair. Cutting edges starting to wear] 
i + aoe 12,40] 2.38 | 10.02 320 | 0,025] 8 86 | 2 2" 9 
9 | _" 15.30] 3,05 112.25] 370 | 0.025] 9% | 100 2 - oe 
10 17.30] 3.23 14,07 415 | 0,025) 10% | 112 2 2” | Corners Wearing — 
il 20.01] 3.54 | 16.47 465 |0,025| 11% | 125 | 2 2" i 
12 eee | 25.70] 3.68 | 22.02] 482 |0.025] 12 | 130] 1 1" | Drill burnt. = 
’ ——— aes . 
American Machinist 
Fic. 5. REPORT OF DRILL TEST FOR ENDURANCE 
— 
1 
$s—_ 2 
dae ion = 
of 3-2 
3 ie 
Tar? Tn = 
aS a> 
Nea 
ih j us 
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A noticeable feature during the break- 
down test was that in every case with but 
two exceptions the twisted drills burned 
and the milled drills broke. This can be 
seen in Fig. 7, which shows the condi- 
tion of some of the drills after the break- 


Horsepower to Drive Drill. 





1234567 8 XWUR LM IL 16 
” Cubic Inches of Metal Removed per Minute. 
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Fic. 10. RELATIONSHIP BETWEEN HorSsE- 
POWER AND CuBIC INCHES OF METAL 
REMOVED PER MINUTE 
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Fic. 11. RELATIONSHIP BETWEEN Horse- 
POWER REQUIRED TO REMOVE ONE 
Cusic INCH OF METAL PER MINUTE 

AND NUMBER OF CuBIC INCHES 
REMOVED 


Horsepower per Cubic Inch per Minute, 
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i 
Drill. A | B c D 
a _ a —- | a 
‘ ds, | 3 i, Oe +4 
C 0.132” i, 0.132”| 59° 
D 7” 48” 7," 60° 
E as, 26 3% Qo 
F 32 iy . » aa go 
y 4 7 5! 
G te ig ii” 60° 
H 4, 42” i® 5R° 
I 7 ” oo” 7” 58? 
J a” hi” {> 60° 
K l* 7” ” 5R° 
u .. ii) al +s 
N 4 ” 3 ” We =Q0 
Ps we 
0 &, “4 ? 60° 
> < ARO 
Pe | fe | be | 
ea ¥, i a2, age 
» - 
T Me ii %, | 290 
U 2” 3 43 62° 
W a" | 4a)” 43” 62° 
4 











13. DIMENSIONS AND ANGLES OF 


DRILLS TESTED. 
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Slight grinding will put drills in good condition. 


Drills taken off test when same required grinding. 


DRILLED, Cast TRON. 


ENDURANCE TEST. 
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down test in steel, and tends to prove 
that milled drills cut freer, but are more 
fragile than flat-twisted drills, and that 
there is a tendency for flat-twisted drills 
to burn at the point, due to the bluntness 
of the cutting edge. 


SUMMARY REPORTS 


The table, Fig. 8, is a summary of tests 
based on the endurance efficiency of the 
drills regardless of power consumed. If 
a drill stood up in each series of feeds 
and speeds selected, its efficiency was 
rated at 100 per cent., and as drills failed 
the efficiency was based on the number 
of holes drilled. The blank spaces denote 
that drills failed to complete previous 
test. 

The table, Fig. 9, is a summary chart 
giving the power efficiency of the drills 
tested. The drill consuming the least 
power for each feed and speed was rated 
100 per cent. efficient, and other drills 
were rated in proportion to horsepower 
consumed, regardless of the number of 
holes drilled. The horsepower given in 
this table is the average actual power 
consumed in drilling, and does not in- 
clude the power required to drive the 
machine. Naturally, as the speed of the 
machine increased, the power to drive the 
machine is increased, and by referring to 
Fig. 5, tests Nos. 6 and 7, it is interesting 
to note that when high speed with small 
feed is used, the machine consumes more 
power and the drill less power, and when 
less speed and greater feed is used, the 
machine consumes less power and the 
drill more power, but in both cases the 
total power and results in work done are 
about the same. 

It is evident that with a properly con- 
structed machine it is better to run at 
high speed and small feed, thereby pro- 
longing the life of the drill. 

Fig. 10 shows the relationship between 
the horsepower required to drive drills 
and the cubic inches of metal removed 
per minute. 

Fig. 11 shows the relationship between 
the horsepower required to remove 
one cubic inch of metal per minute and 
the number of cubic inches removed. 

These curves represent the average 
horsepower required to drive all drills 
used in this test and do not include the 
power to drive the machine. The power 
required to remove 1 cubic inch of metal 
remains very nearly constant when drill- 
ing cast iron, regardless of the number 
of cubic inches removed per minute. On 
steel the power increases more rapidly 
as the amount of metal removed per min- 
ute is increased. See Fig. 11. This is 
probably due to less resistance in drilling 
cast iron, as the chips generally break 
up, while in steel more power is con- 
sumed in bending or curling the chips, 
but it is safe to assume that this differ- 
ence will not be so great when drilling 
holes of greater depth, as the steel chip 
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Fic. 7. 


follows the flute of the drill, while cast- 
iron chips have a jamming action. 


TUNGSTEN CONTENT OF THE DRILLS 


It was determined by a chemical analy- 
sis of the steel from which the drills in 


SOME OF THE DRILLS AFTER THE 


this test were made, that the tungsten 
varies from 10.31 to 19.98, but by refer- 
ring to the endurance test, Fig. 8, and 
comparing it with the analysis, Fig. 12, 
it will be noted that the efficiency of the 
drills is not proportional to the amount 
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SPECIMEN 






DRILL CHIPS 





BREAKDOWN TESTS 


IN STEEL 


of tungsten used. It was apparent in 
some cases that the design and temper 
of the drills greatly affected their effi- 
ciency; for example, in the break-down 
test milled drill marked 7 7, though very 
low in tungsten, did considerable more 
work than milled drill E E, which is very 
high in tungsten. But drill marked //, 
also high in tungsten, but of the forged- 
flute design, compares favorably with 
TT, which is low in tungsten, showing 
that the design of the drill must be taken 


into consideration as well as the amount 
of tungsten used. 
The table, Fig. 13, gives the cutting 


angles of the different drills. The angles 
given are the original angles ground by 
the manufacturers, and drills were used 
just throughout the test; A 
is the width at the point of the drill, and 
B and C are dimensions on the body. 

Fig. 14 specimen drill 
chips. 


as received 


shows a few 








Troubles of the Drill- 
Machine Maker 
JOHN R. GODFREY 

The spring of metal is 
and while we realize it in a 
when we 


Some 
ing 


always with us 
vague 
our ad 


sort 


of way can use it to 


vantage, we seem to forget it in most 
other cases. 

Perhaps the drilling machine or “drill- 
er’ makers are up against this as hard 
and some of them do not seem 


all that it means. 


as anyone, 
to appreciate 


A very light machine may show up 
splendidly with a test indicator so far 


as the spindle being square with the table 
goes, but the minute it begins to do work 
it is a different story. The pressure of 
the drill on the work tends to force the 
top of the column back and to throw t! 

spindle out of square with the table. Th 

larger the drill or the more _ pressur 
there is put on the drill point th 
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this spring will be and the more trouble 
comes from holes not being drilled square 
with the table even after it tests O. K. 
with the drill idle. 

Radials are even more susceptible to 
spring than the regular uprights owing 
to the overhanging arm. They are sub- 
ject to both the spring of the arm and of 
the column. Some machines have been 
built with the columns tipped backward 
so that the weight of the arm brought it 














‘THEMICAL ANALYSIS OI] 
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large sizes of drills, we are altogether too 
much inclined to connect large drilling 
machines and large holes as necessarily 
going together. There is, however, no 
logical connection between a long arm on 
a radial, or a large capacity on a upright, 
and the size of hole to be drilled. The 
nature of the work often requires a long 
arm to reach the desired point where 
enly a %-inch hole is wanted. 
Whenever I see a heavy radial drill, 


Phos Manga- Chro- 

Sulphur phorus nese. (Tungsten mium. 
0.014 0.010 0.40 | 15.86 3.46 
0.017 trace 0.57 | 17.29 | 3.24 
0.012 0.015 0.50 | 17.84 3.12 
0.014 trace 0.50 16.18 3.05 
0.010 0.012 0.28 | 19.98 | 4.95 
0.012 0.018 | 0.27 15.80 2.28 
0.018 0.012 | 0.28 19.45 2.89 
0.016 trace | 0.32 15.54 3.14 
0.023 0.012 | O 27 19.43 1.07 
0.017 0.037 0.21 13.88 2.96 
0.010 0.025 | 0.50 14.98 2.65 
0.018 0.045 0.35 18.00 3.05 
0.015 0.017 0.55 17.80 2 &Y 
0.014 0.015 0.28 19.43 3.10 
0.015 0.012 0.52 17.76 2.90 
0.017 0.020 0.60 13.50 +. OS 
0.018 0.038 0.28 19.51 3.00 
0.019 0.015 0.48 18.79 1.70 
0.012 0.017 0.45 18.95 3.01 
0.011 0.037 0.34 10.3 |} 3.20 
0.015 - 0.017 0.55 17.84 2 88 
0.010 0.032 0.24 1S.39 2.35 


DRILLS TESTED 











SYMBOL. Carbon Silicon 
ee meatal aid aie aera aoe 0.48 0 20 
D> detnoned'se dawn 0.41 trace 
Be ee ot a. aah of alah ied tere 0.41 trace 
EEE ees ee 0.25 0.19 
Paar ere 0.38 0.05 
ER re ee 0.43 0.32 
ae ee 0.49 0.19 
eee oe 0.44 0.14 
OE a eee 0.24 trace 
| ES Eh | 0.48 0.14 
Bie. Reta cg-ie harness Ge sia |} 0.46 trace 
ala hs ew atl ted } 0.32 trace 
aererrrrrrrr err. ere re } 0.45 0.09 
De ire a al as anh saad | 0.54 trace 
TF éceesasduceeesoecenes 0.44 0.09 
 tcceevaendseiaeets 0.57 0.48 
i? cecaseeseevessanenae ss 0.43 0.19 
oD Pevedudwe sarcwe ead eae aia 0.49 0.10 
s 0.55 trace 
T 0.41 0.19 
U 0.45 0.09 
W 0.49 0.09 
FIGURE 12 ( 
square. Others have tried tipping the 
column forward a trifle so that the pres- 


sure of the drill on the work would make 
the drill spindle square with the table. 
But it’s a hard proposition any way you 
look at it. 

When the drill starts to work it takes 
up all the slack of all the joints and also 
springs the column and the arm what- 
ever they will give. When the drill point 
breaks through the hole, all the pres- 
sure is relieved, the drill is forced through 
the little remaining metal and away goes 
the drill point. 


Too 


There is another point in the drilling 
question which is a very serious one for 
makers of all kinds of drilling machin- 
ery, and that is the great variation in the 
sizes of the holes to be drilled. While 
it may be necessary to provide for using 


DRILLING MANY Sizes OF HOLES 


with a 5- or 6-foot arm, with the drilling 
head very large and heavy, on account 
of the numerous gears necessary, I recall 
an instance of a little, test made by a 
friend of mine who is in charge of a 
large shop doing quite heavy work. 

He had in the neighborhood of 30 
radial drills of about 6-foot swing, all of 
them of the old belt-driven type, which 
looked rather antiquated, as compared 
with some of the newer machines. He is 
always on the lookout for improvements 
and began looking into the merits of the 
new heavy-geared machine for this pur- 
pose. There was no question as to his 
machines being old, and he had very 
vivid recollections of occasional trouble 
with belts when large holes were being 
drilled, so that he began to consider the 
advisability of buying new machinery for 
his drilling department. 

But before doing this he instructed the 
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foreman of this department to keep a rec. 
ord of every hole drilled during a given 
week, in order to determine how power. 
ful a machine would be needed. 

Imagine his surprise to find that, al. 
though his work was considerably larger 
than found in the majority of shops, the 
average diameter of holes drilled on al] 
his machines for an entire week was only 
¥%, of an inch. 

This showed him very plainly that he 
did not require any more powerful ma- 
chine for the great majority of his work, 
and that it was better to have a little 
trouble occasionally on a large hole than 
to wear out heavy-geared machinery in 
attempting to run a small drill at a speed 
which was even approximately efficient. 
By taking a little better care of the belt- 
ing on these machines, he has practically 
eliminated all belt trouble, he secures an 
efficient drilling speed for the great ma- 
iority of his work, and it is the most quiet 
drilling department that I know of. 

This simply strengthens my own ob- 
servation as to the average sizes of holes 
drilled in the majority of shops. In build- 
ing machinery of ordinary sizes, the av- 
erage diameter of drill is probably be- 
tween 4 and 54 of an inch. And I do 
not know of anything which attracts my 
attention more quickly, or which pro- 
claims its inefficiency more loudly, than 
to see a heavy-geared machine endeav- 
oring to run a '4-inch drill at somewhere 
near its proper cutting speed. It is not 
only in evidence by sight, but by sounds 
that are not easily forgotten. 








Pattern and Core Box for 
Piston 
By JOHN A. GLEDHILL 


Automobile pistons are made as thin 
as possible as the drawing shows. Note 
specially the side marked F 3/32 inch 
thick, Fig. 3. 

The core box must be correct, or the 
thickness will vary. The core box il- 
lustrated was made in three pieces so as 
to draw off the core with the least rap- 
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Two VIEWS OF AN INTERESTING PisTON CoRE Box 
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ping. A is the bottom and BC the sides, 
which are located by dowel pins on A. 
Pieces A, B and C are held together by 
the hooks shown when the core is being 
made. 

Pieces D D are loose ribs drawn from 
the core separately so that B and C can 
be drawn off the core. Dowels are used 
so that the loose ribs DD will always 
be located correctly in the core box. 

As no sharp corners on the core com- 
ing in contact with metal were permitted, 
the core box was parted so as to have 
fillets in all corners. This is a very im- 
portant feature which should be insisted 
upon by designers. 

It is good practice to have the core 
box made as illustrated as it keeps its 
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DETAILS OF THE CorE Box 


shape and is not rapped to pieces. This 
particular pattern is in daily use and no 
difficulty is experienced. 

The pattern is rather simple, E being 
the pattern and the flange below it the 
core print. 

It is my experience that more bad 
castings are made in the foundry on fine 
core and thin castings, through sharp 
corners being allowed where fillets should 
be than from any other cause. The cor- 
ners are too often left sharp to cheapen 
the pattern work. 








Sawing Needle Plates for 
Knitting Machines 
By E. A. DIXIE 


The Lamb Knitting Machine Company, 
Chicopee Falls, Mass., makes a variety 
of flat and circular knitting machines for 
the production of various fabrics rang- 
ing from the lightest underwear to heavy 
goods half an inch thick. 

In knitting machinery, broadly speak- 
ing, but two varieties of needles are 
used, the spring needle, which is used 
in the manufacture of very light goods, 
and the latch needle, which is used for 
a wide range of work from very light 
to very heavy. The latter needle is used 
in all the machines built by the Lamb 
Knitting Machine Company. 

The needles slide in slots in flat plates 
in the machines for flat goods and in 
slots in cylinders or cones in machines 
for producing cylindrical work, such as 
Seamless stockings. The spacing of the 
Slots in the plates must be very accur- 
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ate and the width of each slot must be 
the same as every other slot. 

Fig. 1 at A shows a_ machine-steel 
plate milled ready to saw -the slots and 
B shows the finished plate. The slots 
run as fine as 16 and as coarse as 2% 
per inch. 

Fig. 2 shows two gangs of saws on 
their arbors et the grinder. That shown 
at C is for slotting the plates for ma- 
chines on which sweaters are made and 
the saws are spaced 2'~ per inch. The 
saws themselves are a little over three 
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Garvin Machine Company, New York. 
The plates range in length from 8 to 30 


inches, They are set in the machine 
two at a time and as they are 4% 
inches wide the traverse of the table 


and work is a little over 8'4 inches, In 
all cases the gang of cutters is 8 inches 
in length and when long plates are to 
be cut the shift is by hand using the 
hand wheel and screw H. 

The total depth of cut in all cases is 
14 inch. The saws run about 48 turns 
per minute, lard oil being used as a 
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inches in diameter 6 gage. The washers 
are 2’. inches in diameter and the same 
gage as the saws. The gang of saws 
at D is for fine work with 12 slots to 
the inch. These are the same 
diameter, but are 36 gage in thickness. 
Each mandrel holds 8 inches of saws. 
The saws are sharpened as shown by 
grinding the tops of the teeth, the 
finger E locating each row of teeth. 


saws 
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Fig. 3 shows the plates F mounted in — 


a special sawing machine built by the 





Fic. 2. SHARPENING THE SAWS 
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lubricant. For the finer slots, 30 or 36 
gage, the '4-inch depth of cut is taken 
in from 9 to 10 cuts. The six-gage saws 
on slots 2)2 per inch take the 14-inch 
depth of cut in four cuts. On the coarser 
slots the automatic feed is about one 
inch in four minutes. Cutting two 30 
plates with slots 12 per inch takes about 
three days, making three shifts of the 
8-inch gang of cutters. 








Blackboards for Tracing and 
Routing 
By H. M. Woop* 


The Lodge & Shipley Machine Tool 
Company has recently assigned a letter 
to each separate department in its plant, 
so that the departments can be referred 
to by letters only. Some of these de- 
partment letters are shown in Fig. 1 at- 
tached to the columns at either side of 
the center bay. By being able to thus 
refer to each deparment by letter, the 
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cause four lots are simultaneously in the 
shop. 

The piece numbers and department let- 
ters are painted on the board perman- 
ently, because whether the lot of lathes 
under construction is 18-inch size or 30- 
inch, the machines themselves will con- 
tain similar parts designated by the same 
numbers, and corresponding parts on all 
sizes of lathes will pass through the same 
departments of the shop. 

To enable one who may not be fa- 
miliar with the piece numbers to identify 
the different parts, there is a printed card 
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been chalked off we know that the lot of 
first pinions and stems for these 18-inch 
lathes has already passed through the 
machine operations performed in depart- 
ments C and G and is at present in de- 
partment K. Thus the progress of the 
work on every part of all lathes under 
construction in the shop can be seen at 
a glance. If certain parts should be be- 
hind time, indicating that unless they re- 
ceive special attention they may delay the 
completion of the entire lot, the superin- 
tendent notices the fact at once and is 
able to give the matter special attention. 























above the board giving a complete parts In working out the system, it was 
50—18” LatTues, Lor No. 2015. 
Picee Piece Piece 
Piece No. No No. No. 
0510 SBDCG 681 SFIBC || 785 CGKAC 900 SB DCB 
RQ AGFGS | R ICIGN 
QNICI | 1Q 
0511 SBDCG || 787 EDECG 
RG 682 FG } DNIR 901 EBDEI! 




















PORTION OF BLACKBOARD. 














Fic. 1. 


work of keeping records of the progress 
of the different parts through the shop 
from one department to another is greatly 
facilitated. 

In the superintendent’s office are sev- 
eral large blackboards on which are per- 
manently painted the piece numbers of 
all parts entering into the construction of 
a lathe; opposite each piece number is a 
series of letters showing the different de- 
partments through which that piece must 
A section of one of these black- 
boards is shown in Fig. 2. Across the 
top of the board is written in chalk 
50 - 18” Lathes - Lot No. 2015. This head- 
ing is changed with each succeeding lot. 
There are four of these blackboards be- 


pass. 


*With Lodge & Shipley Machine Tool Com- 
pany 


SHop No. 1 SHOWING DEPARTMENT NUMBERS 


list. Fig. 3 shows a portion of this card. 

Special trace clerks keep after the 
work while it is in the shop to see that 
it is moved promptly from one depart- 
ment to another. They record on the 
blackboard the information as to the pro- 
giess of the different parts through the 


785—First pinion and stem. 


787—First pinion and bush. 
790—Follow rest back jaw. 
791—Follow rest body 
792—Follow rest upper jaw. 
FIG. 3. PORTION OF PARTS LIST. 


shop, by drawing a chalk mark through 
each department letter as the lot of 
pieces successively leave the different de- 
partments. For example, by referring to 
the blackboard, if we notice that opposite 
to piece No. 785 letters C and G have 


found that there were not enough letters 
in the alphabet to cover all of the de- 
partments in the plant. To get around 
this difficulty, each department in shop 
number one is designated by a single 
letter; in shop number two the depart- 
ments are designated AA, BB, etc. Then 
on the blackboard, to prevent confusion 
which would be occasioned by duplicating 
letters, yellow paint is used for iectters 








designating shop number one and » hite 
paint for letters corresponding to depart 
ments in shop number two. 

There is no standard mixture for 
phosphor-bronze, and legally any bronze 
which contains phosphorus, however 
small, can be called by this name— 


Brass World. 
























































April 20, 1911 


AMERICAN MACHINIST 





727 


Broaching Parts of Lifting Jacks 


The Joyce-Cridland Company, of Day- 
ton, Ohio, machine a number of the parts 
used in their lifting jacks by means of 
broaching operations performed in an 80- 
ton hydraulic press of their own manu- 
facture. 


CHARACTER OF THE WORK 


Some of the jack parts handled in this 
manner are illustrated in Fig. 1, which 
is a group representing several sizes and 
forms of broaches, a number of gear 
wheels for automatic geared-lever jacks; 
a screw-journal jack frame, and several 
parts for jacks of other types. 

The hexagonal holes in the gears are 
broached before the teeth are cut, as 
indicated by the engraving, which shows 
a blank with the hole chucked through 
the hub, and a pair of such gears with 
broached bores, one before cutting the 
teeth, the other after. These gears are 
steel castings and they are made in va- 
rious sizes for the different jacks. The 
ones illustrated are 12 inchestdiameter, as 
shown by the sketch, Fig. 2, which is a 
sectional view and plan with the general 
dimensions given. 


BROACHING THE HEXAGONAL HOLE 


As will be seen from the sketch, the 
hexagonal hole in the gear hub is 2% 
across flats, and the distance through the 
hub is 3 inches. The work is performed 
in the hydraulic press shown in Fig. 3, 


By F. A. Stanley* 














How round, hexagonal 
and square holes are fin- 
ished in gear blanks, jack 
rockers and other 
parts, by broaching under a 
hydraulic press. Cylindri- 
cal hole 22 inches in diam- 


bases, 


eter in a cast steel gear hub 
opened out to hexagon form 
by a single pass of a broach. 

Method of finishing a 
hole and leaving a solid key 
in the neck of a jack base 
jor the reception of the ram, 
by forcing through a pair 
of broaches, which form 
the key at the same time as 
the cylindrical bearing sur- 
jace. 

Details of tools, holding 
fixtures and general pro- 
portions of the work itself. 














*Western editor. 


with the gear blank placed in a fixture, 
through which the broach can pass, on 
its way down through the work. The 
broach is represented in detail in the 
drawing, Fig. 4, and from this layout 
it will be seen that the total length of the 
tool is 21'% inches, with a cutting length 
of 17 inches, divided into 14 cutting 
edges so proportioned in regard to di- 
ameter across corners as to divide the 
work properly from one end of the 
broach to the other in opening out the 
bore from the cylindrical form to the 
hexagon. 

The operation is completed with one 
broach, leaving an accurate, smooth hole 
which in the assembling of the jack, re 
ceives the six-sided hub of the pinion 
that operates the jack bar or ram. 


FORMING A SOLID KEY IN A BROACHED 
HoLe 


In the foreground of Fig. 3 there are a 
number of bases or frames for screw- 
operated journal jacks, and one of these 
bases will be noticed to the right of the 
group of work and tools in Fig. 1. A 
cylindrical ram is used in this jack, the 
operating screw passing up inside the 
lower end of the ram, and the latter hav- 
ing a keyway fitting a solid key in the 
neck of the base that prevents the ram 
from rotating with the motion of the 
screw. This key is plainly visible in the 
cylindrical opening at the top of the 
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Fic. 1. Some LIFTING-JACK PARTS WITH Bores FINISHED BY BROACHING 
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jack base in Fig. 1. It is about % inch 
wide in the size of jack illustrated, and 
is formed at the same time as the hole 
itself is finished. 

Two broaches are used for this opera- 
tion, both of which are shown at the side 
of the jack base in Fig. 1. The one at the 
left, that is, the solid broach, performs 
the roughing of the bearing, while the 
other, which is bored out to receive a 
guide arbor, is used for finishing. 


ORDER OF OPERATIONS 


The broaching is accomplished under 
the same press as illustrated in Fig. 3. 
The first, or roughing broach is pushed 
through the cored hole, leaving a few 
thousandths inch of metal all the way 
round the hole and key for finishing. 
The jack base then goes to the drill press, 


' i 


— | 
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Fic. GEAR WITH BROACHED HEXAGONAL 


HOLE 


< 


where, with the equipment in Fig. 5, a 
hole is put through the bottom for the 
lower end of the jack screw and a con- 
cave seat machined for the reception of 
the lower bearing plate of a roller bear- 
ing which takes the load on the screw. 

For the drill-press operations a bush- 
ing is placed in the bearing opening 
broached in the top of the jack base, and 
with this as a guide for the tools, the 
operations at the bottom of the cast-steel 
shell are performed. The machining of 
the seat for the roller bearing is ac- 
complished with a cutter head attached 
as shown, to a bar guided at the upper 
end in the bushing and piloted at the 
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such form as to be readily attached to 
and removed from the bar, and the depth 
of the seat is gaged by the device shown 
at the front of the work. 

The gage referred to consists of a 
plate corresponding to the cover plate of 
the jack, and having a stud projecting 
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In this operation, which is illust 
in Fig. 6, the broach is guided on qa 
spindle or arbor that passes down 
through the hole at the bottom of the 
jack base and assures the broach taking 
a true course down through the neck of 
the casting, leaving a smooth cylindrical 


rated 





Fic. 3 BROACHING HEXAGON HOLE THROUGH GEAR-BLANK HUBS 


from the inner face, through which pass- 
es the stem of a micrometer. 


THE FINISH-BROACHING PROCESS 


After the work in the drill press is 
completed, the jack bases are taken back 
to the hydraulic press where, with the 
second broach, the bearing surface for 
the ram and the controlling key are fin- 


guide for the ram, and a straight, correct- 
ly sized key for the splined guide in the 
side of the ram. 


BROACHING Out A BEVEL-GEAR HuB 


A bevel gear is shown in the back- 
ground of Fig. 1, with a long broach in 
front with which a hexagonal hole is 
formed in the gear hub. This gear is 
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Fic. 4. A Lonc HEXAGONAL BROACH 
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Fic. 5. Facinc A CONCAVE SEAT IN THE BASE OF A JACK 


vating screw of the jack. Fig. 7 illus- 
trates the work and broach more clearly 
and alsc shows the fixture in which the 
gear is held during the operation under 
the hydraulic press. The approximate di- 
mensions of the gear are given on the 
sketch, Fig. 8. 

As noted on the sketch, the hexagonal 
hole is 1 inch across flats, and is about 
1% inches deep. The material is a tough 
grade of steel. The gear blank is slipped 
into the fixture, Fig. 7, and the broach is 
guided by the bore of the gear and the 
bushing secured in the top of the fixture. 
The cut is divided over 12 cutting edges 
and one broach does the work. 


OTHER APPLICATIONS 

Alongside of the bevel-gear blank in 
Fig. 1, there is a collar-shaped piece of 
Steel in which a hexagonal hole is 
broached in the same way as in the bevel 
gear. This collar is really a bl&ank for 
the ratchet which operates the jack 
Screw, and is fitted upon the hexagon 
shank of a pinion that engages with the 
bevel gear, Figs. 7 and 8. After the 
broaching operation has been accom- 
Plished in a fixture like that in Fig. 7, 
the periphery is provided with a series of 
Square teeth of slighting undercut sec- 
tion, by gashing with a narrow milling 
Cutter. These teeth are adapted to be 
engaged by the ratchet pawl or dog, 
which works back and forth with the 
lever to actuate the jack screw. 


Still another interesting application of 
the broaching process is represented by 
the production of the square hole through 
the steel piece shown to the left in the 
background of Fig. 1. The piece of work 
is a rocker arm for actuating the pump 
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plunger of a hydraulic jack. The square 
hole is finished in one operation with 
the short broach shown immediately in 
front of the work. 








System for Filing 'Tracings 


By LLoyp H. CARTER 





Filing of drawings is a problem for 
which there probably is no one solution. 
Each line of manufacture has its pecul- 
iarity lending itself more freely to one 
system than to another, but no doubt 
some systems will cover a variety of al- 
lied lines. 

Some years ago I left a large company 
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HEXAGONAL 
IN HuB 


BEVEL GEAR WITH 
BROACHED HOLI 


where my work had been connected with 
very extensive plant improvements and 
the system of filing drawings had in- 
volved a card index with major-, minor- 
and sub-divisions, together with rather 
elaborate cross indexing. Such a system 
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required a clerk whose only duties were 
to attend to this index, file and find trac- 
ings for a force of about 40 draftsmen. 

My next position was in the drawing 
offices of a firm manufacturing power- 
driven pressure pumps on an extended 
scale, and the simple filing system which 
there was used seemed positively crude 
to me. Further acquaintance, however, 
showed me its wonderful effectiveness 
and, because it required practically no 
clerical work at all, its great economy. 
This system is somewhat limited in its 
usefulness and may not be new where it 
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which they are intended to operate. To 
secure best economy of both material 
and power, these pumps were made and 
sold as near as possible to the require- 
ments of the customer; that is, if a given 
pump were good for 200 feet head and 
1000 gallons, it was not sold for 100 feet 
head. In such a case a smaller, lighter- 
built pump, but having the same plunger 
displacement. was offered at a cheaper 
price. 

This brings us to the true, essential 
base; the product of capacity by pres- 
sure determines horsepower, and the 
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is most applicable, but a description will 
be of interest, no doubt. 


CHARACTERISTICS OF THE PRODUCT 


In the first place, consider the nature 
of the product. As said, this was an 
extensive line of power-driven pressure 
pumps, made in standard sizes in several 
the latter divisions referring 
very largely to the method of drive, and 
the shape of the frames and bed as best 
suited to different purposes. 

In such machines the essential char- 
acteristics are, of course, the water ca- 
pacity and head or pressure against 


classes; 











BROACHING A GUIDE BEARING AND SOLID Key IN JACK BASE FOR THE RAM 


frames, bearings, cranks, pins, rods, 
shafts and gears were built to withstand 
certain stresses which, at the rated and 
economical speed, determined the “‘horse- 
power of the frames.” Then, when a cus- 
tomer desired a pump for a certain ca- 
pacity against a certain head, the horse- 
power required was figured and plungers 
and barrels of the correct displacement 
were fitted to the frames coming nearest 
to the required horsepower. 

Power required for these pumps ranged 
from small ones to be driven by a 15- 
horsepower motor, up to several hundred 
horsepower, and as the powers increased, 
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not only were the parts made heavier, but 
the plunger strokes were made longer. 
Thus the sizes ranged by length of 
stroke (not diameters) and each stroke 
had its own rated horsepower which it 
was fully able to handle. 


ARRANGEMENT OF VAULT 


This natural division by length of 
stroke gave the basis for the filing of the 
tracings. First, groups of drawers in the 
vault were assigned to the various pump 
classes and these again were arranged 
cne drawer to a stroke length of each 
particular class. Into each proper 
drawer then were put all of the draw- 
ings for the frames, shafts, cranks, con- 
necting rods, gears and all such parts of 
which there was only one drawing for 
any one class and stroke length. Togeth- 
er with these also were put the drawings 
of all the barrels and plungers used with 
these parts of the corresponding stroke 
to give the different capacities to suit 
the various pumping heads or pressures. 

When a draftsman finished a new 
drawing he put on the title, giving the 
class and stroke length. He then en- 
tered this title in a drawing-record book 
opposit2 the first number for which there 
was as yet no drawing.made. This num- 
ber then was put on the lower left- and 
upper right-hand corners of the drawing 
where it could be seen with ease, no mat- 
ter which side up the drawing was laid 
in the filing drawer. This tracing was 
finally filed in the proper drawer, accord- 
ing to class and stroke, no attention being 
given to the actual number of the draw- 
ing. 

Whenever a new class of pump was 
designed, a drawing list was made on 
tracing cloth, giving the number of each 
and every drawing required to complete 
that particular stroke of machine. There 
were, of course, several barrel and plung- 
er drawings for each stroke, but in or- 
dering to the shop, only that drawing 
showing the desired parts was mentioned. 

It was the rule, as in most modern 
drawing rooms, to put as far as possible 
but one part on any one tracing. [If it 
should happen that a drawing of a certain 
part was used for more than one class of 
stroke, its number would, of course, ap- 
pear in as many drawing lists as neces- 
sary. Then, if there were any difficulty 
in locating such a drawing, not knowing 
precisely to which class or stroke the 
part might originally have belonged, 4 
glance into the drawing-record book, in 
which the numbers were consecutively 
arranged, would show instantly where it 
should be filed and found. There seldom 
was trouble from this cause. 

It would be hard, it seems to 
imagine a better and more effective 
system for this particular class of ™ ork, 
and I believe there are other lines where 
it would apply equally well. Its almost 
complete lack of clerical attention fe 
quired certainly is attractive. 


me, to 
filing 
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French Automatic Turret Machine 


The machine-building firm of Bourel 
& Vieira, Paris, France, has_ recently 
brought out a line of four automatic tur- 
ret machines designated Nos. 1 to 4, in- 
clusive. The sizes expressed in the 
diameter of the largest size of stock that 
can be machined, are 11, 16, 21 and 26 
millimeters (0.44, 0.64, 0.84 and 1.04 
inch). These machines, which I will 
describe, are constructed on new models, 
comprising a number of improvements, 
the principal ones of which are as 
follows: 

1. All the levers controlling the va- 
rious movements and all the parts re- 
quiring adjustment are placed at the 
sides and on the outside of the machine, 


By Carlos Lossow * 








Mechanical details of a 
new machine, with cutting 
jeeds and speeds recom- 
mended jrom French prac- 


lice. 




















*Executive engineer of Bourel & Vieira, 


Paris, France. 


7. The spindle and all shafts turning 


tered and stored in a reservoir in the 
frame. The pump gearing is placed be- 
low the bed, and is positively driven by 
gears and a universal joint. 


CONSTRUCTION OF THE MACHINES 


The frame or bed 1 (see the illustra- 
tions) is fixed on a pedestal 2, widened 
upward, basin-shape, and forming a res- 
ervoir for the oil required in lubrication 
of the work. At the base of the pedestal 
is a small geared pump 4, which receives 
the oil from the reservoir 2, and forces 
it to the tools by a pipe 6, Fig. 4. The 
pump is driven by a vertical universal- 
joint shaft 7, carrying the pinion 8, 
driven by the feed shaft. 











which facilitates adjustment. at high speed are mounted on ball The oil guards, 9 and 10, are hinged at 
2. All the gears and ball bearings, bearings. 9a and 10a as shown. 
poth radial and thrust, are placed in 8. All slides, as well as their guides, On the frame is the headstock 11, the 
housings forming oil reservoirs. are of steel, hardened and carefully longitudinal slide 12, and the turret slide 
3. The number of different speeds of fitted. 13. 
a 




















Fic. 1. FRENCH AUTOMATIC TURRET 


the cam shaft permits machining any 
Piece whose dimensions are not greater 
than those for which the machine is 
intended. 

4. The gear box controlling the feeds 
is so arranged that, even when working, 
it is possible to change from one feed 
to another by the simple movement of 
a draw rod. 

5. The wirefeed is by a counter- 
weight, the force of which is brought to 
act on a thrust block, which assures 
regularity in the lengths of the pieces of 
work. 

6. The stock guard is easily changed 
and adjusted. 


MACHINE 


Fic. 2. 


9. All cams are traced on disks of a 
single size for each size of machine; 
they can be put in place quickly and 
without trials, because of the gradua- 
tions in degrees on the cam plates. 

Since the cams may bé made of cast 
iron their price is low. 


10. Toolholders, adjustable to all di- 
rections, allow the use of simple tools. 
11. The arrangement of the cross- 


slide permits turning tapered work with- 
out a special appliance. 

12. The pump piping is arranged to 
lubricate plentifully, and directly on the 
The oil is gathered by gutters in 
machine, collected, fil- 


work. 
the bed of the 





WoRKING PARTS OF 


FRENCH AUTOMATIC 


The headstock carries a hollow spindle 
of hardened 14. The main bear- 


ings of this spindle are ball bearings with 
several rows of balls, and the thrust and 


steel, 


counterthrust bearings are likewise ball 
bearings. This allows very high speed 
without danger of heating. The thrust 


and radial ball bearings are designed to 
stand 20 greater than the 
maximum which they are required to un 
dergo during work. They are proof against 
dust and chips and turn in oil baths. Th 
two-step cone pulley 17 is screwed or 
the shaft to allow adjustment of the pres 
sure on the ball-thrust bearings 

The work is gripped by means of a 


loads times 
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double-tapered chuck 18, which on one 
hand enters the closer on the end of the 
spindle and on the other hand takes the 
thrust of the conical tapered end of tube 
19, surrounding the rod and sliding in the 
spindle. This tube is actuated by the 
jaws 20 and 20a, pivoted as shown and 
spread apart by a spool 23 which is con- 
nected with the lever 24 whose motion is 
produced by a cam 25, keyed on the cam 
shaft 26. The chuck has according to 
the size of the machine a length from 40 
to 70 millimeters (1.6 to 2.8 inches). 
The stock is guided in a guard 36, 
Fig. 6. The rod is automatically fed at 
each release of the chuck by a counter- 
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This slide carries a tool carriage mov- 
ing perpendicular to the axis of the ma- 
chine. Slide 12 is used to turn work of 
any length. The position of the lever 
motion arrangement allows also of taper 
turning. 

On the front of the turret is a tool 
holder 47, different from the others and 
serving especially for drilling, tapping, 
chambering and reaming, facing or other 
similar end work, and which in addition 
may be used for a back center, or rest. 

The tool slide is so arranged as to take 
several tools (two for example, as indi- 
cated in the drawing) which, by a cross 
movement may ve brought successively 
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cut is accomplished by trip. A spring 
pawl, at the desired moment, holds the 
tap or die for withdrawing. 


THE CAM SHAFT AND CAMS 


All the slides are driven by a single 
cam shaft 26, which also carries the 
cam which controls the clamping and re- 
leasing of the stock. 

Cams 5] drive the various movements 
of the slides and tool holders and are 
fixed to the cam plates 52, keyed on the 
cam shaft. The various movements are 
transmitted in a similar manner, starting 
from the cams, by levers 54, connecting 
rods, bell cranks 56 or oscillating levers 
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weight 38, variable in load, which un- 
wraps a cord 39, passing over suitable 
transmission pulleys, and it is connected 
with a thrust-block 40 on end of the 
stock. 

The headstock carries three arms ar- 
ranged 90 degrees apart, each of which 
has a tool slide, see Fig. 2. These three 
slides, like two others of which I shall 
speak later, are entirely of steel, hardened 
and ground and slide on guides also hard- 
ened and ground. The tool holders have 
micrometer adjustments in every direc- 
tion. 

One of the three slides, that is 41, may 
Carry a stop, 43 may carry a forming 
tool, and 42 a cutting-off tool. 

In front is fixed a guide 44 carrying a 
traverse slide 12, parallel to the axis of 
the machine. 





4 — a 


ELEVATIONS OF FRENCH AUTOMATICS 


in front of the spindle. The movement 
along the axis of the lathe feeds the tools 
to the work. This device may be entirely 
removed to allow of introducing a bar of 
stock from the front of the machine if it 
is necessary. 

The movement for drilling and tapping 
is made without interfering with any ad- 
justment, by removing a key which serves 
to fasten it in place. One tool is always 
centered without the use of the cams by 
a small block and adjusting screw. 
Spindle 74 has a rotary movement, either 
in the same direction of the main spindle 
for tapping at reduced speed, or in the 
opposite direction for drilling small holes 
at high speed. This shaft is likewise 
mounted on ball bearings. For thread- 
ing, the die or tap is mounted in the tap 
holder and the release at the end of the 
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56a, one arm of which ends in a screw 
57, for micrometer adjustment of the 
movement of the tools, acting on a boss 
58. Each lever carries, moreover, near 
its pivot, a boss 59 against which rests a 
screw 60, for adjusting the travel of the 
slide. 

The plates 52, which receive the cams, 
have on each side a circular slot of dove- 
tail cross-section. The cams are cut to 
the proper profile in disks 51, which 
carry on one side a raised ring 51a, to 
engage in the corresponding slot 62 of 
the plate, which is to hold the cam. The 
cam is fixed on this plate by means of 
a bolt 63, the head of which is held in 
the slot 62, and the shank of which pass- 
es through a hole in the cam plate and 
disk. 

According to circumstances, the cams 
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act successively, or sometimes simultan- 
eously when, for example, it is possible 
to begin a cut before the preceding cut 
is finished. 

To facilitate the fastening of the cams 
on the cam plates, the latter are so grad- 
vated in degrees that it is easy to find the 
exact angular position of each. The 
movement of the various tools is then 
controlled by the hand wheel. In this 
manner, for each kind of work, there is 
a series of cams cut out according to 
the disk 51, and they are put in place 
on the plates 52, without trial, according 
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degrees on the circumference of the cam 
plates. 

A round-belt pulley 64, driven by the 
countershaft, drives through two spur 
gears and two 45-degree bevel gears, to 
the shaft 28, on which are keyed the 
gears 29, which drive the gears 29a 
loose on the hollow shaft 33. The worm 
30 drives the worm wheel 31, keyed on 
the cam shaft 26. The different speeds 
are obtained, changed or disconnected in- 
stantaneously by means of a movable 
key seated in the hollow shaft 33 by a 
draw rod 34, ending in a knob 34a. The 
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Fic. 5. PLAN OF FRENCH AUTOMATIC 


to the scheme of mounting, which has 
been arranged for each piece of work. 

Referring to the horizontal plan of the 
machines, the cams are arranged upon 
It as follows: 

A, longitudinal movement of turret for 
drilling and tapping; B, cross movement 
of the turret for drilling and tapping; C, 
longitudinal motion of front slide; D, cross 
motion of front slide; E, motion of lower 
headstock slide; F, motion of horizontal 
headstock slide; H, motion of vertical 
headstock slide; 7, drum carrying the 
Permanent cams which control the chuck- 
ing and unchucking of the work. The 
time taken for this operation is a con- 
stant, and for all sizes of the ma- 
chine is 1/12 of a cam-shaft revolu- 
tion. The total length of the chucking 
and unchucking cams is, therefore, 30 


movement is disconnected when the draw 
rod is at the end of its course in the two 
directions. 

A handwheel 35, with crank, is used to 
work the cam shaft by hand, and thus 


‘to adjust the movement of the tools. It 


is easily removed or put back in place. 

The countershaft has tight and loose 
driving pulleys, and it carries the round- 
belt cone driving the feed, the flat-belt 
cone driving the main spindle, and the 
pulley driving the tapping spindle. 

In order to be able to determine the 
cams driving the feed movemem of the 
tap, it goes without saying that there is 
need to know the actual speed of the tap 
and that of the spindle. 

Let us call, for example, V; the fast, 
and V. the slow speed of the spindle, and 
V the speed given to the tapping spindle 
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by the countershaft. The rotation of the 
two spindles being in the same direc- 
tion, the two actual speeds of the tap 
will be the differences: 


V;= V— V:,. 
V.=V— PV, 


SPEEDS AND FEEDS 


The conditions under which different 
work may be done advantageously are 
so variable that it is almost impossible to 
lay down exact rules for the speed of the 
spindle and feed of the tools; and what 
I give here is only a suggestion. 

I have endeavored, however, to give 
a general rule which will be of use in 
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Fic. 6. DETAIL OF Wire FEED FOR FRENCH 
AUTOMATIC 
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Fic. 7. DETAILS OF CAMS FOR FRENCH 
AUTOMATIC 
setting up a machine and tracing the 


cams. 

The speeds and feeds given can only 
be employed with an abundant lubrica- 
tion of good American lard oil, or rape- 
seed oil, and having the tools well sharp- 
ened. 

In Brass—Brass of ordinary quality 
may be turned at the highest speed. This 
may be given as 80 to 100 meters per 
minute (240 to 300 feet) cutting speed 
if high-speed steels are used as material 
for the tools. 

Hollow mills may be fed at a speed of 
0.25 to 0.5 millimeter (0.010 to 0.020 
inch) per revolution, according to the 
size of the chip. 

Turning tools for finishing may be fed 
from 0.1 to 0.25 millimeter (0.004 to 
0.010 inch) per revolution. 

Cutting-off tools which are very brit- 
tle, because very thin to decrease the 
width of the cut, may be given from 0.05 
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to 0.075 millimeter (0.002 to 0.003 inch) 
per revolution. 

The feed of forming tools is slowest, 
according as the shape is more or less 
complicated, from 0.025 to 0.04 milli- 
meter (0.001 to 0.002 inch) per revolu- 
tion is good practice. 

For drilling with drills of 3 milli- 
meters (0.120 inch) and upward, the 
feed will be from 0.075 to 0.125 milli- 
meter (0.003 to 0.005 inch) per revolu- 
tion; below 3 millimeters and down 
to 1.5 millimeters (0.060 inch) the feed 
will be from 0.01 to 0.025 millimeter 
(0.0004 to 0.001 inch), and for deep holes 
the feed will be reduced at the bottom 
of the hole. For deep or shouldered 
counterbored holes, it is preferable to 
drill a part of the depth with one drill 
and to finish with another. The drills 
may be mounted side by side in a 
double tool holder, one fixed in the drill- 
ing head and the other on the slide. The 
drills for brass are made with straight 
flute and are less hard than for work- 
ing iron or steel. 

In Zinc—This metal may be worked 
at the same speed as brass and with the 
same feeds. 

In Semi-Hard Steel—A _ good steel 
may be machined with a circumferential 
speed of 18 to 25 meters (55 to 75 feet) 
per minute for hollow mills, turning tools 
with follow rests, cutting-off tools and 
forming tools. 

For tapping and threading, the maxi- 
mum circumferential speed will be 10 
meters per minute (30 feet), and the 
best results will be attained at a speed 
of 7 to 8 meters (22 to 25 feet). 

The feed to be given to hollow mills 
may be from 0.15 to 0.2 millimeter 
(0.006 to 0.008 inch) per revolution. 

Finishing tools, when they do not re- 
duce the diameter more than 0.3 milli- 
meter (0.012 inch), may be fed at the 
same speed as hollow mills, but the 
feed should be reduced at the end of 
the cut against the shoulder. 

Cutting-off tools may be fed from 
0.04 to 0.06 millimeter (0.0016 to 
0.0024 inch) per revolution, but the feed 
should be reduced at the end of the cut. 

Forming tools may be fed from 0.03 
to 0.07 millimeter (0.0012 to 0.0028 
inch). 

For drills, the same feed as in brass. 

In Soft Steel: This ought to be ma- 
. chined at a circumferential speed not 
exceeding 18 meters (55 feet) and in 
tapping between 9 and 12 meters (27 to 
36 feet) the feeds may generally be the 
same as for semi-hard steel. 

In Tool Steel: This may be machined 
at a very high circumferential speed, 12 
to 18 meters (36 to 55 feet) per minute, 
on condition that the feeds be excessively 
reduced from 0.02 to 0.06 millimeter 
(0.0008 to 0.0024 inch). For threading 
and tapping, the speed should not ex- 
ceed 5 to 7 meters (15 to 21 feet). 

In every case, the feed is dependent 
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on the circumferential speed, and while 
on a lathe, for example, some persons 
prefer a. slow speed and heavy feed, 
others prefer to turn at a fast speed with 
a fine feed. In practice we have noticed 
that it was preferable in small work to 
turn fast with slow feeds, but the cir- 
cumstances often require a change of 
method for different work. 

When there are large quantities of 
work to be machined, it is advantageous 
not to force production too greatly by in- 
creasing both feed and speed, for the time 
thus gained would be lost by having to 
sharpen the tools too often. 


LAYING OUT THE CAMS 


The curves which determine the cam 
are three in number (see Fig. 7): a the 
curve of approach, b the curve of work, 
and c the curve of return. The only curve 
to be determined is b, it has the shape 
either of a circular arc or a _ special 
arithmetical spiral, or a combination of 
the two. It is determined by its length L 
(measured in degrees on the cam plate) 
and by its pitch d, called also “difference” 
on the cam. It goes without saying that 
the “difference” on the cam d—account 
being taken of the effect of the levers— 
determines the length of feed of the 
tool in the material, and the iength L 
of the cam determines the rate of feed, 
that is to sav, the width of the chip (as 
a function of the speed of the cam shaft). 

The approach curve a serves to bring 
the carriage and the tool into position 
for work. Since this is to be done as 
quickly as possible, we may give the cam 
a very steep pitch. Practice has led us 
to adopt as a suitable curve, one not 
causing wedging, the curve having a 
hight d = 40 millimeters (1.6 inches) for 
a length L 30 degrees. The curve of 
return may likewise be very rapid, and 
may be a straight line formed by a radius 
from the center of the cam plate to the 
point where it meets the curve b, but we 
seek to soften it to avoid the shock that 
would be caused by too quick a return 
of the slides. 








Responsibility for Good Work 
By ENTROPY 


When a sculptor accepts a commission 
for a statue, he coops himself up in his 
studio and allows none but his most inti- 
mate friends to see it while he is working 
on it. When a lawyer is retained in a 
difficult case he withdraws to the seclu- 
sion of his private office and only dis- 
plays the results of his study when it is 
complete and ready for presentation. 
When we go to the market and buy cab- 
bages, we examine the vegetable, not the 
cultivator nor his habits. 

On the other hand, when a machinist 
begins on a job he realizes that he will 
be judged minute by minute by what he 
is doing rather than by what he is accom- 
plishing. This is true of all trades to a 
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considerable extent. What we want is 
the finished work, but we assume that we 
have a right to criticize the method by 
which that work is produced. 

We want a pair of gears. We order 
them in a shop which is responsible. We 
get the gears, put them in place and run 
them, find them in every way adequate 
and then turn around and damn the shop 
they were made in because we found that 
they were cut on a gear hobber instead of 
@ gear planer. 

We have a job of filing to be done, but 
because the hand that is doing it lays his 
fingers on top of the file, instead of 
his thumb, we condemn the job. We see 
a man laying brick and keeping up with 
his mates, but the boss happens along 
and discharges him because his wrist is 
stiff and he does not have the proper 
swing and twist. Next thing we know it 
will be a legal basis for a divorce for the 
wife to mold bread in any but the way 
mother used to do it. 

This is all nonsensical. It is injuring 
the trades and preventing progress. 

The most wonderful thing about a hu- 
man being is his power to rise above his 
physical limitations. I should like to 
change that classic expression connected 
with “The saddest words of tongue or 
pen” from “It might have been” to “It 
has always been.” Why should a man 
be criticized if he chips a keyway straight 
and clean and does it quickly, just be- 
cause he “choked the hammer handle.” 
Why, if he persists in turning his tri- 
angles wrong side to in drawing vertical 
lines, should he be fired if his work 
comes out right ? 

The pitiful thing is that the answer is 
so easily found. Time was when a man 
who had learned his trade left his mas- 
ter, with perfect confidence that no one 
knew his trade better than he. If a man 
questioned his methods he told him his 
opinion in words of one syllable and in- 
vited him to get another man to do his 
job. 

Today our mechanics have no trade. 
They know that they are set up in front 
of expensive machines and that they 
work on expensive material. They dare 
not say that they will take financial re- 
sponsibility for damage to machine of 
material. They are glad to creep in un- 
der the protecting wing of a foreman and 
say, “I will do this job just as you Say, 
and if I smash anything you will have 
to stand it.” What is there elevating 
about such a trade? 

Think of a sculptor who would say to 4 
client, “You get me a block of marble 


and tell me just what shape you want 
it, and which side to do first, and how 
much to knock off the first time over, 
and what kind of mallet to use. etc., and 
if you stand over me close enough I will 
make you just what you want.” Think 
of it! 

Would it not be a comfort to go to 4 
machinist and say, “Here is « pile of 
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castings, here a drawing, there a shop; 
we want to ship the thing next Monday;” 
and go off and leave him alone till Mon- 
day only to find a machine that you could 
neasure up, and inspect and test, as a 
whole, as a finished creation and find it 
right? We all think of that as Utopia 
and yet we all realize that we never can 
get to that stage until we place respon- 
sibility and authority in equal measure 
on our workmen. 

This brings me to another point. Sub- 
division of labor necessitates that a mas- 
ter mind should set each of 100 men at 
work on different parts of the same ma- 
chine. Competition compels him to also 
decide how each part shall be made, what 
jigs are to be used, etc. That in turn 
compels him to hire not machinists, but 
operatives. To these operatives what I 
have written above does not apply. To 
the men who are really machinists, men 
who ought to take a part of a machine 
that is to be made by the hundreds, and 
build a jig for it, to the men who ought 
to build the machinery that the opera- 
tive uses, to the men in engineering 
shops it does apply. We cannot get men 
who can be trusted to get results unless 
we import or make them. Why not make 
them ? 








When Cast Iron Shafting 
Was Common 
By F. P. Avery* 


The article about the cast-iron line 
shaft by Y. G. Killian on page 245 has 
greatly interested me for different rea- 
sons. The first is because I have a shop 
experience which dates back to 1840 
when those parties began business. 

In March of that year my father came 
to Tunkhannock, bringing his family and 
household goods and also tools to par- 
tially equip a machine shop. Among 
and chief of that equipment, was an en- 
gine lathe which he had helped build in 
Cazenovia, N. Y., not far from Pompey, 
Onondaga county, where he was born 
and raised. 

This lathe had a strong wooden frame 
on which was a head which could be 
Swiveled so as to bore taper holes. It 
had a cone and back gears as most en- 
gine lathes have, light cast-iron ways for 
the carriage to slide on, reversible chain 
feed and a weighted carriage or slide 
rest as they used to call it. I should 
fuess that the lathe would weigh about 
1500 pounds. It would swing 24 inches 
and as built would take 8 or 9 feet be- 
tween the centers. It has since been 
lengthened. It was put into a shop as 
soon as one could be built and has re- 
mained on the premises until now. . Our 
town is 30 miles from Wilkesbarre and 40 
ftom Towanda and that lathe did duty for 


*Proprictor, Tunkhannock Agricultural 


orks, Tunkhannock, Penn. 
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the unoccupied territory between for a 
long term. 

Had the parties in Zanesville possessed 
as good a lathe there would have been 
no trouble to turn the bearings on the 9- 
inch shaft. The lathe did duty there for 
25 years, doing the jobs that came to the 
shop before any other or larger one was 
procured. A lathe that could do all of 
those things for such a length of time 


was, to use an old-time expression, “not 
to be sneezed at.” 
Father ran that shop until 1850 and 


sold it to buy a farm. The man who 
bought it is now dead and the old lathe and 
other quaint tools stand idle but the belt 
is on it yet all ready for a resurrection. 
Father had a foundry also as soon as one 
could be built, which he at first rented 
to a party who began the making of 
stoves which were displacing the old-time 
fireplaces. The lessee did not find the 
venture profitable and soon departed. 
Father then began the making of cast- 
ings. 
THE Use oF CAsT IRON IN MILLS 


All along this north branch of the Sus- 
gquehanna river where creeks joined the 
river saw and grist mills had been and 
were being built, and cast iron was used 
in their construction, almost to the exclu- 
sion of wrought iron. I realized this fact 
more fully and clearly from the few 
years’ experience when many of these 
mills have given way to modern struc- 
tures or been abandoned, and the old 
castings come to my shop as No. | scrap 
and very little wrought with it. 

This old scrap is interesting and tells 
its own story. Some, I may say many, of 
the shafts were square, having certain 
places cast round which greatly saved 
work in turning, and the square part was 
easy to fit wood pulleys to. Vertical spin- 
dles which drove the millstones were of- 
ten six-sided and tapered and had a cast 
pinion cored to fit. These pinions were 
lifted up off the shaft and out of 
mesh with the driving gear when the 
stones were not in use. 

To my mind that six-sided fit has never 
been bettered. The old machinist fitted 
it for one position only, as they do now 
when it fits a feathered-tapered round 
spindle. None of the round shafts were 
turned where there was no bearing nor 
wheel to be fitted. He seemed to dread 
lathe work. 

Tue Cost OF TRANSPORTATION 

When I mention the year 1840, I re- 
member a very small boy, but about the 
middle of that decade when father was 
operating his own foundry, I was looking 
on and observing, running errands and 
waiting on the men generally. There 
was an iron furnace down the river, at 
Shickshinny, where iron was made, and 
that was the base of his supply. He 
would send a hired team and they would 
bring back one ton of slender pigs after 
a three days’ absence. The cost of 
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transportation was not so very much 
more than I now pay per ton from Cata- 
sauqua. This was charcoal pig, was very 
soft and strong, bending before it would 
break. 

A decade later, excellent anthracite 
iron was made at Bloomsburg, which was 
the source of supply for this and other 
towns along the river. 


STRAIGHTENING A CAST-IRON SHAFT 


Some of the shafts among the scrap 
mentioned were as small as 2'% inches 
and as long as 8 or 9 feet, and the larg- 
est not more than 8 inches and none of 
them over that length. The old-time 
mills are fast passing away or being 
remodeled and new devices for milling 
going into the old structures. I know of 
less than a half dozen now in commis- 
sion. There is one not three miles from 
here that has a vertical-cast shaft over 
10 feet long and 3% inches in diameter, 
which at one time came to my shop badly 
bent and which the millwright ordered 
turned down to straighten it. 

I told the owner who brought it, that 
I could straighten it, which I proceeded 
to do by springing it hard and peening 
it on the hollow side with a light hammer. 
He soon went on his way rejoicing, but 
the millwright was displeased because I 
did not do as I was ordered, and in put- 
ting it in place he sprung it out again so 
that it did not run true. How or why I 
can’t imagine. The owner told how I 
Straightened it, and he proceeded to 
pound it with a sledge as if it were 
wrought iron. He injured instead of bet- 
tering it, and a few days later I called 
and made it run true. It ran many years 
after and is there today; idle because a 
flood took away the dam. 








It is pointed out by the American En- 
gineer and Railroad Journal that the re- 
cent action of a prominent Eastern rail- 
road in reverting to the use of engine 
oil for pin and journal lubrication, after 
two or three years’ practically exclusive 
employment of grease, constitutes a move 
of general interest in view of the fact 
that the latter compound has become so 
generally adopted in every branch of lo- 
comotive service, and has proved so 
largely exempt from complaint or criti- 
cism. In the specific case to which refer- 
ence is made there was no fault to find 
with the grease failing in its appropriate 
business as a lubricant, as the records of 
the motive power department in question are 
said to indicate a decreased number of 
hot bearings over the period when oil 
was in universal use, but the reason ad- 
vanced for its abandonment is the in- 
creaseqd wear of bearings under grease 
lubrication. One crank pin showed a 
wear between shoppings of 3/16 inch 
on grease, and a reduction of % inch in 
the nominal diameter of these parts was 
not uncommon. 
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Materials Used in Motor Cars 


The matter of design of an automobile 
is becoming standardized to a great ex- 
tent. In fact, so great is the tendency in 
this regard that we sometimes hear the 
question: “Why is such a car better than 
that one? They look alike and first-class 
workmanship is claimed for each, and yet 
there is quite a difference in the price 
asked.” The reason is, no doubt, due to 
the grade of materials used. Some mak- 
ers will use nothing but the very best 
that can be obtained, while others use 
materials that they consider good enough. 
Materials are of a higher quality today 
than they were two years ago. 

I have in mind three makes of cars. One 
is considered one of the best produced in 
this country, and has the price set ac- 
cordingly. Another is produced in enor- 
mous quantities, sold at a popular price, 
and seems to be giving satisfaction. And 
the third one is in a class between these 
two. I will, therefore, give their specifi- 
cations for materials and the heat treat- 
ments given the steel. 


STEEL SPECIFICATIONS OF THE E. R. 
THOMAS COMPANY 


The E. R. Thomas Company, of 
Buffalo, probably has about as com- 
plete a set of material specifications as 
exists. They give specifications for prac- 
tically all the materials used by them. 

Cap screws, studs and nuts are made 
of an open-hearth steel of the following 
analysis, which is designated C.S. 3: 
0.24 to 0.35 per cent. 
0.50 to 1.00 per cent 


0.05 per cent. or less 
0.05 per cetn. or less 


Carbon (anaes 
Manganese........ 
Sulphur 
Phosphorus 


In a few cases they specify nickel 
steel. 

Crank shafts are generally specified as 
nickel steel of the following analysis, 
though the final choice of the material 
and its treatment is usually left to the 
forge company. It is designated N.S. 1: 


Carbon 
Manganese 


0.18 to 0.28 per cent. 
0.60 to 1.00 per cent. 
Nickel 3.00 to 3.75 per cent. 
Suiphur 0.04 per cent. or less 
Phosphorus - 0.04 per cent. or less 
Copper must be less than 0.02 per cent. 


In some instances a steel of lower 
carbon content is preferred for pack 
hardening and general use. Its symbol is 
C.S.2, and the chemical analysis is as 
follows: 


COR 6.5.0 o\d btw 
Manganese . 
Sulphur. 

Phosphorus 


0.14 to 0.24 per cent. 
0.50 to 1.00 per cent. 
0.05 per cent. or less 
0.05 per cent. or less 


NONFERROUS METALS 


When manganese-bronze castings are 
required, the following analysis, which 
is called M.B.5, is specified: Copper, 
56.36 per cent.; zinc, 39.79 per cent.; tin, 
1 per cent.; iron 0.24 per cent.; alum- 
inum, 0.52 per cent.; manganese, 0.40 
per cent. 


By J. Coapman 











The specifications that 
are drawn up by three 
prominent automobile 
builders for the purchase of 
rolled or forged steel, steel 
castings, malleable or cast 
tron, aluminum, bronze, 
brass, and babbitt or bronze 
hearing metals. 


The heat treatment that 





is given the various steel 
parts that the 
automobile and are made oj 
the steels herewith specified. 


enter into 























For bearings and general use where 
phosphor bronze is required their P. B. 7 
is used, and the following analysis is 
specified: Copper, 88.60 per cent.; tin, 
10 per cent.; lead, 1 per cent.; phosphor- 
us, 0.40 per cent. 

For brass gears their G. B. 8 of the 
following analysis is used: Copper, 88 
per cent.; tin, 10 per cent.; zinc, 2 per 
cent. 

Where brass castings are required the 
analysis below is recommended, and is 
called A. B. 9: Copper, 80 per cent.; 
zinc, 15 per cent.; tin, 4 per cent.; lead, 
1 per cent. 

For crank cases, transmission gears, 
and in general wherever it is necessary 


to specify aluminum alloy they recom- 
mend the following analysis, called 
A. L. 12: Aluminum, 92 per cent.; cop- 
per, 7 per cent.; zinc, 1 per cent. 


HEAT TREATMENTS 


Nickel steel 1 and carbon steel] 2 
when used for transmission gears, are 
heat-treated as follows, under the sym- 
bol T-1: Pack harden, allow to coo! in 
pot, reheat to from 1375 to 1425 degrees 
Fahrenheit and quench in oil. 


' When the steel is used for parts that 
are to be glass hard and are not sub- 
jected to any great strains, heat-treat- 
ment T-2 is given them. This only dif- 
fers from T-1 in that water is used for 
quenching instead of oil. 

When used for bevel-drive gears and 
pinions or differential pinions, heat treat- 
ment T-3 is used as follows: Pack hard- 
en, allow to cool in pot; reheat to from 
1375 to 1425 degrees Fahrenheit and 
quench in ofl. Then draw at from 375 to 
425 degrees. 

Nickel steel 1 and carbon steels 2 and 
3, when used for small, thin parts that 
are to be case hardened, are given T-4 
heat-treatment. This is, heat in cyanide 
and quench in oil. 

When used for any large work or local 
case hardening they are given T-5 heat- 
treatment. This is, heat in cyanide and 
quench in water. 

Nickel steel 1, when used for propeller 
shafts and the semi-floating type of axle- 
drive shaft, or where bending and tor- 
sion is to be resisted, must be given T-6 
heat-treatment as _ follows: Heats to 
from 1575 to 1625 degrees Fahrenheit 
and quench in oil; or T-7, which is, heat 












































| 
| ELastic ULTIMATE 
LiMIr. STRENGTH. 
j teduction of 
| Percentage of Area in 
In Annealed State. | Pounds per Square Inch. | Elongation. | Percentage 
Nickel steel 1 60,000 80,000 30 65 
90,000 
Carbon steel 2 27,000 10,000 25 60 
Carbon steel 3 33,000 60,000 | 93 0 
66,000 | 

Heated to 1550 degrees F., quenched in oil, and drawn at 600 degrees. 
Nickel steel 1 | 135,000 | 200,000 | 15 0, 

Heated to 1,500 degrees F. and quenched in brine. 
Nickel steel 1... .. 170,000 230,000 11-12 0-45 

180,000 240,000 

Heated to 1,450 degrees F. and quenched in oil or water. 

| eee 27,000 65,000 15 0 
32,000 : 
oo | er er ee 33,000 72,000 12 2 
37,000 
Nore.—For shear or torsion use values that are 80 per cent. of the above. The abo. values 


are all right for compression. 
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to from 1575 to 1625 degrees and quench 
in water; or T-8, which is, heat to from 
1575 to 1625 degrees and quench in 
brine. 

When the carbon goes above 0.32 per 
cent., T-6 is used, and when below, T-8 
may be used. T-8 is also used for float- 
ing drive shafts where pure torsion is to 
be restricted. Never quench semi-float- 
ing type of axle driving shafts in brine. 

Nickel steel 1 and carbon steel 3, when 
used for steering knuckles, steering 
arms, front and rear axles and spring 
chains are given T-9 heat-treatment. This 
is, heat to from 1475 to 1525 degrees 
Fahrenheit and quench in oil, then draw 
at from 475 to 525 degrees; or T-10, 
which is, heat to from 1475 to 1525 de- 
grees and quench in oil. 

All nickel-steel cap screws are heated 
to from 1400 to 1500 degrees Fahren- 
heit and plunged in oil. They are then 
drawn at from 700 to 800 degrees. 

Nickel steel 1 and carbon steel 2, when 
used for clutch drives, steel clutch plates, 
etc., are given T-14 heat-treatment. This 
consists of pack hardening, allowing to 
cool in the pot, and afterward reheating 
to from 1375 to 1425 degrees Fahrenheit 
and quenching in brine. 

All nickel-steel tubing, after brazing, 
is given T-15 heat-treatment, which is; 
heat to from 1375 to 1425 degrees 
Fahrenheit and quench in oil at from 60 
to 100 degrees. Afterward draw at from 
600 to 650 degrees. 


STRENGTH 


The physical properties of the above 
steels are as follows: 


GEARS 


For heat-treating gears where it is nec- 
essary to increase their strength without 
increasing the size, the following treat- 
ment is used when they are made of 3% 
per cent. nickel steel: Pack harden at 
1650 degrees Fahrenheit until the carbon 
has penetrated a trifle over 1/64 of an 
inch and allow the work to cool in the 
pot. Then reheat to 1500 degrees very 
slowly and quench in a salt solution at 
125 degrees. After this reheat rapidly 
with a very hot fire to the lowest point 
at which steel can be hardened, which is 
from 1325 to 1350 degrees. 

When pack hardening it, it is best to 
use 40 per cent. of new and 60 per cent. 
of old bone. Consume three hours in 
raising the temperature of the steel up to 
the carbonizing temperature of 1650 de- 
grees and then allow it to soak for three 
hours. It is well to add charred scrap 
leather to the bone supply from time to 
time. Carbon penetrates 314 per cent. 
nickel steel, about 1/64 of an inch deep, 
i two hours. 

Stock for keys should be a high-grade 
steel that contains 0.80 per cent. of car- 
bon. It should be hardened in oil or water 
at 125 degrees Fahrenheit. 
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E. M. F. COMPANY’sS SPECIFICATIONS 


The E. M. F. Company is one of the 
largest producers of automobiles. They 
own, lease or control practically all of 
the different plants that manufacture 
their parts. They have one of the largest 
drop-forge plants in the country and also 
operate a fair-sized pressed-steel plant. 


Under these conditions it is necessary 
that they have a uniform set of specifica- 
tions to cover all materials used. To 
that end they have adopted the decimal 
limit gage in the following table: 

























































































Birmingham or American or 
Stubbs Iron ; = Brown & 
Wire. Decimal-Limit Sharpe. 
Ww. G. Gage. B. & 8. 
No. Inch. No. Inch. 
35 0.005 |0.005 +0.00025/36 0.005 
31 0.010 |0.0104+0.0005 |30 0.010025 
28 0.014 0.01540 OO1 l27 0.014195 
27 0 016 a&— inch |26 0.01594 
25 0.020 | 0.02040.001 |24 0.0201 
23 | 0 025 | 0.02540 001 |22 0 025347 
22 0.028 (0.030+0.0015 |21 0.028462 
21 0.0302 #)— inch 
20 0.035 |0.0354+0.0015 19 0.03589 
0.045+0.002 \17 0.045275 
é&— inch 
0 055+0.002 |15 0 057068 
16 0.065 |\0 06540 0025 14 0.064084 
Hs +inch 
15 0.572 | 0.075+0.003 13 0 071961 
14 0 083 | 0.08540.003 | 
13 0.095 | 0 09540 004 11 0.090742 
dy + inch 
12 0.109 | 0.11040 004 | 9 0.11443 
ga + inch 
11 0.120 | 0.12540 005 | 8 0.12849 
4 inch 
0.14040 005 | 7 0.14428 
| ei — inch 
0.15540.005 
f,— inch 
8 0 165 


0.17040 005 
44—inch 





0.1854+0.005 5 
*%— inch | 


| 0.20040. 005 | 4 
4i—inch 





7 0.180 0 18194 





0.20431 


5 0.220 0.21540 O05 | 
w2—inch 
; 





0.230+0.005 | 3 
18—inch 


64 


0.22942 





0.25040 005 | 


| inch 


— 





It will be seen that it is possible for 
the manufacturer to sometimes substitute 
material of one gage for the other and 
still come within the limits set by the 
company. This greatly facilitates matters 
for the purchasing department, as it was 
often found that it was hard to obtain 
material of either Brown & Sharpe gage 
or the Birmingham gage. If the latter 
were specified possibly the former would 
be the only one obtainable and vice versa. 


CARBON STEELS 


For pump, cam shaft or transmission 
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gears, secondary shafts, etc., they use a 
carbon steel with an analysis as follows: 


Carbon. . .. 0.20 per cent. 
Manganese .. 0.70 per cent. 
Silicon... . .. 0.06 to 0.08 per cent. 
Sulphur . under 0.04 per cent. 
Phosphorus . 0.025 per cent. 


The heat-treatment given this steel is 
as follows: After forging heat to from 
1550 to 1600 degrees Fahrenheit and al- 
low to cool. Then re-heat to 1500 de- 
grees and quench in oil at from 60 to 90 
degrees. When cold, again re-heat to 
from 850 to 900 degrees and allow to cool 
slowly. 

A little better quality of carbon steel is 
specified for valves, connecting rods and 
axles. The analysis of this is: 


CN nee eeeverncenne 0.30 to 0.40 per cent. 


Manganese . 0 60 to 0.80 per cent. 
Silicon...... i cenasenens under 0.06 per cent. 
eee . under 0.04 per cent. 
Phosphorus under 0.04 per cent. 

The heat-treatment given it is: After 
forging heat to from 1550 to 1600 de- 
grees Fahrenheit and allow to cool. Then 
re-heat to from 1450 to 1500 degrees and 
quench in water at from 60 to 90 degrees. 
When cold again re-heat to from 850 to 
900 degrees and allow to cool slowly. 

Transmission gears and countershafts 
require a steel of lower carbon content 
and for this purpose they specify the fol- 
lowing: 


0.20 to 0,28 per cent. 
eer es 0.60 to 0.75 per cent. 
. under 0.08 per cent. 
under 0.04 per cent. 
under 0,04 per cent. 


Carbon 

Manganese 
Silicon 
7 eee 
Phosphorus 


Its heat-treatment is; anneal the forg- 
ings and carbonize 1/32 of an inch deep, 
after machining. 

Crank shafts require a very high grade 
of material and also careful heat-treat- 
ment. Some manufacturers use a 31% 
per cent. nickel steel for this puropse, 
but they are few in number. For various 
reasons the E. M. F. Company prefers a 
carbon steel of the following analysis: 


0.35 to 0.45 per cent. 
0.65 to 0.80 per cent. 
under 0.06 per cent. 
coceccccsseces under 0.03 per cent. 
. under 0.03 per cent. 


Carbon 
i .  cee.cnee abe 
Silicon 

Sulphur 
Phosphorus........ 


The heat treatment is the same as that 


given immediately above for the steel 
used for valves, connecting rods and 
axles. 


NICKEL AND VANADIUM STEELS 


Sanderson’s 3’ per cent. nickel steel 
is specified for bevel gears and pinions 
and also the differential pinions. The 
analysis, as furnished by the makers, is: 


SL, 6 6c0teneesanen 0.18 to 0.26 per cent. 
i . \cseseadewes 0.75 to 1.00 per cent. 
chek ikeseene ee 3 50 per cent. 
eds bed henwae under 0 06 per cent. 
Ps en hebdwe oe under 0.04 per cent 
Ss thd we iiera neni . under 0.04 per cent. 


The heat treatment for this is: heat to 
from 1500 to 1550 degrees Fahrenheit 
and quench in oil from 60 to 90 degrees. 
When cold reheat to 1350 degrees and 
anneal. 

Propeller shafts also require a very 
high grade of steel and for this purpose 
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that made by the United States Steel 
Company and known as “Type K” is 
used. 

Its analysis is: 


Carbo... ccescccccecsces 0.25 to 0.35 per cent. 
Manganege. ...ccccccece 0.50 to 0.60 per cent. 
COUN, 6c coe cevovces 0.30 to 0.40 per cent. 
EN o's keck ae Ke em 0 06 to 0.075 per cent. 
VOROGIIM... cccccccccess trace 

PROEDROTUS. «0 ci vccecenr 0.04 per cent. or less 
DE ciavduninensiewe 0.04 per cent. or less 


This has been heat treated when pur- 
chased and is ready for use. 

On the regular model they use a silico- 
manganese steel for all frame members 
and its analysis is as follows: 


CE, Ab ck ees cain aeeer 0.25 per cent 
Manganese. .....ccecees 1.50 to 2.00 per cent. 
DN ccc asesvaveseans 0.75 to 1.00 per cent. 
FRPP re ee 0.035 per cent. max. 


echeneeaess 0.035 per cent. Max. 


Phosphorus 


Its physical properties are: 


Annealed. 
120,000 


Heat-treated. 


Tensile strength 160,000 


80,000 Elastic limit 120,000 
15% Elongation in 2 inches 10/9 
40% Reduction in area 30% 


A. L. A. M. SPECIFICATIONS 


The third builder insures himself 
against defective material by specifying 
the analysis recommended by the A. L. A. 
M. and then tests portions of each ship- 
ment received in his own laboratory. 

Drop-forged and rolled steels are sub- 
ject to the following specifications: Steel 
may be open-hearth or crucible manu- 
facture. 

It must be free from such physical de- 
fects as seams, pipes, hot or cold shuts, 
scabs, or surface cracks. 

It must be in good physical condi- 
tion as received. This condition will be 
judged from a fresh fracture. A frac- 
ture showing a coarse crystalline and 
burned structure may cause the rejection 
of the bar. Should several bars show such 
a fracture the entire lot may be rejected. 

In accepting an order, it is understood 
that representatives of this company may 
have access, for purpose of inspection, to 
such portions of the works as this ma- 
terial may pass through during manu- 
facture. 


FORGINGS 


Crank shafts are drop forged of steel 
symbolized M 2, and those not conform- 
ing to the following chemical analysis 
may be rejected: 


0.23 to 0.33 per cent., 0.28 
per cent. preferred. 

0.50 to 0.70 per cent., 0.60 
per cent. preferred. 

not to exceed 0 04 per cent. 

not to exceed 0.04 per cent. 


Carbon 


Manganese. ....... 


Phosphorus....... 
Sulphur 


The T-1 heat-treatment is given them 
as follows: Heat to from 1450 to 1500 de- 
grees Fahrenheit and quench in oil be- 
low 100 degrees, unless otherwise speci- 
fied. Then heat to from 800 to 1000 de- 
grees and cool slowly in the furnace. 

Crank-shaft gears are made from the 
same steel as the crank shafts but they 
are untreated. 

Connecting rods, crank shafts and rear 
axle-clutch hubs are also made of this 
Same material but they are given the fol- 
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lowing heat treatment. Carbonize at 1700 
degrees Fahrenheit and cool slowly. Then 
heat to 1450 degrees and quench in oil 
below 100 degrees, unless otherwise 
specified. After this draw at 325 degrees 
in hot oil and cool slowly. 

Transmission and rear-axle gears are 
treated the same way except that the 
screw end is afterward drawn at 1200 
degrees. 

Valves must have a nickel-steel head, 
that is designated by the symbol M-3, 
and a carbon-steel stem. 


NICKEL STEEL 


This nickel steel must be of the fol- 
lowing chemical analysis, or it may be 
rejected: 


| ere 0.20 to 0.30 per cent., 0.25 
per cent. desired. 
PG i Cau eecnee 3.20 to 3.60 per cent., 3.40 


per cent. desired. 
Manganese........ 0.50 to 0.70 per cent., 0.60 
per cent. desired. 
not to exceed 0.04 per cent 


Phosphorus. ...... 
not to exceed 0.04 per cent 


Sulphur 


The heat treatment given it is as fol- 
lows: Heat to 1500 degrees Fahrenheit 
and quench in oil below 100 degrees, 
unless otherwise specified. Also dip in 
cyanide or quench in water to harden. 

Transmission secondary shafts receive 
the following treatment: Carbonize at 
1700 degrees Fahrenheit and allow to cool 
slowly. Reheat to 1500 degrees and 
quench in oil below 100 degrees, unless 
otherwise specified. Again reheat to 1380 
degrees and quench as before, afterward 
drawing at from 325 to 350 degrees. 

All coiled springs are made of open- 
hearth or crucible-made steel that is 
marked M-7. 

If not conforming to the following 
chemical analysis it may be rejected: 
0.95 to 1.10 per cent., 1.00 


per cent. desired 
not to exceed 0.35 per cent. 


NS atk tiekidte ams 


Manganese 


| EE ee 0.10 to 0.30 per cent. 
Phosphorus........ not to exceed 0.03 per cent. 
ee . hot to exceed 0.03 per cent. 


Its heat treatment is: Heat to 1450 de- 
grees Fahrenheit and quench in oil below 
100 degrees, unless otherwise specified. 
After this draw at from 500 to 600 de- 
grees in hot oil and cool slowly. 


STEEL CASTINGS 


When it is necessary to use steel cast- 
ings the following will apply: Material 
to be of open-hearth or crucible steel. 
Castings must be true to pattern and 
free from blow holes or shrinkage cracks. 

Surfaces that are to be machined must 
not show blow holes that in any way af- 
fect the possibility of making a machine 
fit or that are of sufficient extent to 
weaken the casting. 

For low-carbon steel castings the fol- 
lowing chemical analysis is specified: 


0.30 to 0.40 per cent. 
0.60 to 0.80 per cent. 


NS da Sie amend 0.10 to 0.30 per cent. 
Phosphorus . . «eee. hot to exceed 0 06 per cent. 
Sees: not to exceed 0.06 per cent. 


Sometimes it is necessary to specify 
high-carbon steel, which is covered by 
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the following specification: Steel of open- 
hearth or crucible manufacture; must be 
free from such physical defects as seams, 
pipes, hot or cold shuts, scabs or surface 
cracks; must be in good physical condi- 
tion as received. This condition will be 
judged from a fresh fracture. A fracture 
showing coarse crystalline and burned 
structure may cause the rejection of the 
bar. Should several bars show such a 
fracture, the entire lot may be rejected, 

High-carbon steel castings should be 
of the following analysis: 


oo eee ee 0.75 to 0.90 per cent., 0.85 
per cent. desired 
Manganese........ not to exceed 0.50 per cent. 
Copper .......... not to exceed 0.40 per cent. 
Phosphorus....... not to exceed 0.03 per cent. 
Sulphur . hot to exceed 0.03 per cent. 


Cast IRON 


Cam-shaft gears, cylinders, pistons, 
etc., are of cast iron of the following 
specifications: Castings received under 
these specifications will be submitted to 
physical examination and chemical analy- 
sis. Castings containing blow holes, 
shrinking defects or showing chill at 
points that must be machined, may be 
rejected. Castings must be accurate, 
true to pattern and the location of the 
core must be given special attention. 

The iron must be of the following com- 
position: 


Totai carbon...... 3.20 to 3.60 per cent. 
 ____ Ae 1.90 to 2.20 per cent 
Manganese........ 0.40 to 0.70 per cent., 50 
per cent. preferred. 
Phosphorus....... 0 70 to 1.00 per cent. 


Sulphur.... not to exceed 0.10 per cent. 


The gray iron used for piston rings 
may run higher in sulphur than the above 
specification, but must not exceed 0.15 
per cent. 


ALUMINUM 


Crank cases, transmission cases and 
all aluminum castings are covered by the 
following specifications: Castings re- 
ceived under these specifications will be 
inspected. Sample castings will be taken 
from each shipment for chemical analysis 
and physical test. 

Fractures showing the presence of 
oxides by discoloration will be rejected. 
If a number of castings, when broken, 
show this defect, the lot may be rfe- 
jected. 

Metal not falling within the following 
chemical analysis may be rejected: 


Aluminum........ 93 to 95 per cent., 94 per 
cent. desired. 

Copper. ..........5 to 7 per cent., 6 per cent. 
desired. 


Other elements in excess of 0.5 per 
cent. of any one element, may cause the 
rejection of the castings. This particularly 
applies to iron, silicon or carbon. The 
tensile strength of the metal must be 
at least 15,000 pounds per square inch 
as determined by a bar cut from a cast- 
ing. 


BEARING METALS 


Bearings that are not of the > ull-bear- 
ing type are usually made of dic castings 
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or of phosphor bronze of the following 
analysis: 

Bearing babbitt die castings; castings 
received under the specifications will be 
inspected physically and chemically. 

Broken castings must show freedom 
from oxides as indicated by discolored 
areas. The size of the crystals seen at 
the fracture must be reasonably small; 
indicating cooling sufficiently quick to 
prevent segregation of the elements. Slow 
cooled castings resulting in very large 
crystals may cause the rejection of the 
material. 

Castings not coming within the follow- 
ing chemical analysis may be rejected: 


Tin 
Antimony........ 


86 to 88 per cent. 

6 to 8 per cent., 7 per cent. 
desired. 

3 to 5 per cent., 4 per cent 
desired. 

Phosphor bronze: This metal furnished 
in castings or in bar form must be free 
from physical defects. 

A fresh fracture must show clean 
metal. Presence of blow holes or dis- 
coloration by oxides may cause the re- 
jection of the bar. Should such appear- 
ance be found in several fresh fractures, 
entire shipment may be rejected. 

Metal not falling within the following 
analysis may be rejected: 


COPPe® .. . ccccccges 


Copper.........-.. 82 to 86 per cent., 84 per 
cent. desired. 

er ae 7 to 9 per cent., 8 per cent. 
desired. 

eer res or 6 to 8 per cent., 7.5 per 
cent. desired. 

Phosphorus....... 0.2 to 0.6 per cent.,0.4 


per cent. desired 


MALLEABLE IRON 


In some instances it is necessary to 
use malleable iron and then the follow- 
ing specifications apply: 

Castings received under the specifica- 
tions will be inspected both physically 
and as to composition. 

One or two castings will be taken from 
each shipment for physical test. 

The test will consist of striking with a 
hammer to determine the toughness of 
the metal. 

The character of the metal must be 
such as to permit considerable distortion 
before rupture. 

Castings that break without distortion 
will be rejected. 

The fracture must be noncrystalline 
and characteristic of well annealed malle- 
able iron. 

All metals not within the following 
chemical analysis may be rejected: 
Silicon 
Manganese. ....... 


Phosphorus....... 
Sulphur 


0.50 to 1.00 per cent. 
0.30 to 0.60 per cent 
not to exceed 0.20 per cent. 
not to exceed 0.06 per cent. 


In conclusion we might add that prac- 
tically every engineer has his own ma- 
terial specifications. These may possibly 
differ slightly from those given above, 
but it is believed that the specifications 
given are representative for the class of 
Cars built by these three companies. 
They each have their own chemical and 
Physical laboratories and the specifica- 
tions are what they consider are practical 
for the material desired. 
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Making Front Axles 


After the front axles have been forged 
under the drop hammers to secure the 
necessary section and to shape the ears 
for the steering knuckles, they are then 
taken to the large forging press shown 
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bright boy can handle a large number 
of these during a working day. 

Beyond the milling machine is a gang 
of special drilling machines in which the 
holes are drilled for the steering knuckles, 
the axles being held, in suitable fixtures. 
This reduces the amount of handling nec- 





Fic. 1. CURVING 





Fic. 2. 


at the left and bent to the required shape 
by the large cast-iron dies shown. 
They are then ready to be finished both 
for the steering knuckles and the spring 
hanger, and Fig. 2 shows the machine 
used in plant No. 3 of the E-M-F com- 
pany in which the Flanders cars are 
built. This is an especially designed 
milling machine by the Espen-Lucas com- 
pany and handles two axles at one set- 
ting by the use of the double gang of 
milling cutters shown beyond the sup- 
porting arm at the right. The holding 
fixtures are so made that the axles can 
be readily put in and taken out, and a 





MILLING AXLE ENDS FOR STEERING 


THE FRONT AXLES 








KNUCKLES 
essary on these axles, as all the opera- 
tions are performed by machines lo- 


cated as closely together as possible. 








We often hear in lectures on astron- 
omy, of-stars so far away that the light 


which they send to us must have started 


from them 300 years ago. As _ light 
travels at the rate of 186,000 miles per 
second, this means that the _ dis- 


tance to such a star is 1,759,708,800,000,- 
000 miles! This is almost 20 million times 
the distance from the to the 

the light from which requires about eight 


earth 


sun, 


minutes to reach us. 
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Press Tools for an 


Some time ago I had the pleasure of 
designing a complete outfit of tools for 
a new style oval-shaped roasting pan, 
where the outside jacket and the pan 
itself were drawn in one piece, in place 
of “heading” the pan over the jacket 
as heretofore. 

At the start I did not consider the pan 
a very serious proposition, but during 
the designing of the tools for the various 
operations, there developed some very 
peculiar features in connection with the 
operations, and when the two handles 
were to be attached and in the false wir- 
ing or curling of the lower edge when 
finished. 

Fig. 1 represents the top view of the 
finished pan, and Fig. 2 the side view. 
It will be noticed that the handles as 
attached are in a specified position in 
relation to the top of the pan, and as we 
had no uptodate welding apparatus to 
weld them to the outside of the pan 
after it was finished, the body had to be 
perforated and these handles riveted on. 
It will also be noticed that the space in 
the finished article between the outer 
jacket and the pan itself is only % inch, 
and this small space made it impera- 
tive that these handles be riveted in po- 
sition before the shell was reversed. 


THE FALSE WIRING PROPOSITION 


After the handle proposition had been 
disposed of, the false wiring of the bot- 
tom was next in order, and in my orig- 
inal layout I decided tq make this a sep- 
arate operation. In other words, the 
method of procedure was to reverse the 
shell with the handles attached in the 
usual double. action inside-out fashion, 
and then to false wire or curl the raw 
edge in a split ring wiring die in a 
single-acting press; this method neces- 
sarily would have required two presses, 
two sets of dies and two distinct and 
somewhat expensive operations. This 
did not appeal to me from the very 
start, and I finally effected a combina- 


tion of the two which finished the pan 
in one operation, and the result was 
what we might call a “single-action 


double-action” die, that in its action is 
quite unique, as in the first part of the 


action of the double-action press, the 
pan is false wired, and then the shell 
reversed, insuring a_ straight or flat 


curled edge or base. 

Fig. 3 represents the shell prepared 
for this operation, that is, it is trimmed, 
perforated, and the handles riveted in 
position. 


THE Die CONSTRUCTION 


Fig. 4 represents a side view of the 
parts of this die. A is a cast-iron shoe 
or bolster, with a ledge on the inside at 


By M. Martin 








A set of dies that. receive 
the formed shell for a roast- 
ing pan ajter the handles 
have been riveted in place, 
and accomplish ‘the wiring 
of the edge, and “ reverse”’ 
the shell in an inside-out 
drawing operation. 

An unusual die construc- 
tion shown in various 
stages of operation, to en- 
able a peculiarly shaped 
receptacle to be economically 
produced in the press. 














A-1, and a seat turned in the top face 
A-2, in which is inserted the steel ring 
B. This curling ring B is made of tool 


Curled Edge 
ot shown, 
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Oval Pan 


steel, and has a curling groove B-|, 
which is exactly one-half of a true circle 
of the size of the carl required and is 
turned up close to the inside edge to al- 
most a knife edge. C is a movable tool- 
steel sleeve or shell fastened to a cast- 
iron base C-1, and acts as a support to 
the pan shell in the first part of the 
action, and prevents it from collapsing, 
in false wiring, and then, resting on the 
bottom of ledge A-1 acts as an inside- 
out die. This is supported by strong 
spiral springs in pockets as at C-2, 
which raise this up against the lower 
side of curling ring B, so that the pan 
shell to be false wired And reversed is 
always clear of the curling groove be 

fore the die is in action. D is a cast 

iron pad which ejects the shell after 
has been reversed, and_ inciderizily 
smooths out any wrinkles in the bottom 
caused by the previous operaiion. 


THE BLANK HOLDER 


E is the double-action blank holder, 
which in action has a double purpose. 
The peculiar construction will be no- 
ticed. E-1 is a cast-iron shoe in which 
is secured the tool-steel ring or sleeve 
E-2, which is machined on the inside at 
E-3 to the exact size of shell to be 
reversed, and has ¢ shoulder E-4 against 
which this shel! butts, and which in 
curling acts as a punch, and in revers- 
ing as an ordinary double-action blank 
holdet. This sleeve at the lower end 
E-5, +s opened out to the exact size of 
the false wiring, and the distance be- 
teen E 4 and the shoulder at E-5 plus 
the diameter of the curl, is the outside 
hight of the finished pan. 

In connection with this sleeve there 
are four slots or openings E-6, marked 
respectively, a, b, c, d, cut through al- 
most to shoulder E-4, which. provide 
clearance for the handle as riveted to 
the shell. Also the outside wall of this 
sleeve E-7 is machined small enough to 
pass inside the loop of the handles, so 
as not to disturb them. F is the regular 
double-action punch or plunger, which 
after the blank holder E has curled the 
lower edge of the shell in connection 
with ring B and forced C to the bottom 
ledge in A, redraws the shell, and upon 
the completion of the action, the pan 
is raised to the top of C by pad D, and 
is ready to be lifted off by the operator. 

Fig. 5 is a more comprehensive view 
of blank holder E, and shows all the 
features more clearly. 


OTHER FEATURES 


Fig. 6 represents the position of the 
shell in the die with the handles at- 
tached in position to be false wired. 

Fig. 7 represents the position of the 
shell after being false wired and ready 
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to be reversed. Note how all the parts 
A, B, C, E are in action. 

Fig. 8 represents the position of the 
shell at the completion of the action 
(the shell being redrawn or reversed) 
and also shows the positions of F 
and D 

Fig. 9 represents the position of the 
shell at the finish of one complete revo- 
lution of the press, with all the parts 
disengaged, and the finished pan in posi- 
tion to be removed by the operator. 

The action of the die in operation is 
ideal, and it is a pleasure to watch the 
pans being finished in this manner. 

It should be stated that to more fully 
illustrate various features in connection 
with the pan and the component parts of 
the die, the sketches have not been held 
to any stated reduction in size in con- 
formity with the actual pan or die, 
which as shown are entirely out of pro- 
portion; also for the same reason the 
locations of small minor parts in the 
construction of the die, such as screws, 
etc., have been omitted. 
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Laying Out Drawings to draw the ge B. Line A C is then made 
: ic to represent the original 4 inches and cor- 
Irregular Scale respondingly divided into inches, halves, 
By DESIGNER quarters, eighths, etc. Distances meas- 
ured from these points to correspond- 
ing points on AB, on the _ perpendic- 
ular lines of the cross-section paper, will 
represent the divisions on AC to the % 
to 1 scale. These distances may be spaced 
off directly with the dividers; for in- 
Stance, 7% inch to a % to 1 scale will 
equal the distance X Y. 

This scale may be constructed to any 
proportions needed in the same manner; 
as, for instance, the line AD shows the 
scale of 4% to 1, the line CD being in 
, Dp this case, 3 inches long. 
4B 
mal 


} 
neal ee ae eee It is said that in a self-balancing aéro- 
aS 
ae 


The device shown herewith was found 
very useful some time ago, when I had 
some small drawings to make to the scale 
of % to 1. Having no scale at hand of 
these proportions, I proceeded to con- 
struct one in the manner shown. Taking 
cross-section paper, ruled with '%-inch 
squares, lay off a line A C, any convenient 
length; at the end of this line, erect a 
perpendicular B C, equal to say 4 inches 
on a scale of % to 1, or 2.66 inches, and 

















os plane, invented by J. F. Cooley, it is pro- 
_ posed to use compressed air, not only for 








| 
| ! | | Starting the motor, but to keep it going 
| —- TT - 7 long enough in case of failure of ignition 
ox“xux 1 ~I4S)~CU!~C~C~«MKSCCSC« or gasolene to prevent the serious acci- 
ae ee dents which have occurred from this 
DRAWING TO AN OpD SCALE cause in the past. 
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Improving the Grinding 
Machine 
By J. MAHON* 


It seems as if the present-day design- 
ing is done with the mistaken idea, that 
on account of the short life of some parts 
of grinding machines, it is necessary to 
construct them as cheap and simple as 
possible in order that they can be re- 
paired easily. 

I would point out the fact that if it is 
desired to increase the life and value 
of grinding machinery to any extent, it is 
necessary to make all parts adjustable 
for wear; using bronze boxes and hard- 
ened tool-steel spindles for all work and 
grinding spindles and taking extra pre- 
caution to exclude the dust from bear- 
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BEFORE AND AFTER IMPROVING 


ings, which can be done by providing 
suitable dust caps. 

A grinding machine that is worn and 
has no adjustment is useless as a finish- 
ing machine on a commercial basis. 

I will show a couple of improvements I 
have made on two different makes of 
universal machines of the smaller type. 

Fig. 1 is a cross section of the head- 
stock as built. It will be noticed the 
construction is such as to allow spindle 
A io rotate, or by tightening thumb screw 
B and loosening set screw C, can be 
used as a dead center using pulley D to 
rotate work on centers. E is a soft-steel 
collar. 

A chuck and face plate having a No. 7 
Brown & Sharpe taper shank, is used 
in the taper hole in spindle A. 

We used this headstock, rotating spin- 
dle A on an average of an hour per day 


*Foreman of grinding department, Scovill 
Manufacturing Company, Waterbury, Conn. 
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and at the end of about a year it was 
neccesary to repair it. This was done as 
in Fig. 2, using the same casting and pul- 
ley. Although the space for an adjust- 
able bearing is very limited it proved 
very satisfactory. 

A is the adjusting nut for bronze box 
B, C is the locking arrangement to pre- 
vent a slight jar on end of spindle from 
pushing box B farther in the taper hole 
in casting, thereby tightening the adjust- 
ment. D is the adjusting nut for end 
play of the spindle and E is the lock 





\ 
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will push spindle in taper box Causing 
undue heat. It would not be desirable 
to reverse the taper as the front face of 
wheel is used extensively for facing the 
shoulders on work having two interna] 
diameters. 

The machine using these spindles is 
exceptionaly well designed. We are at 
at present: using two of these specially 
arranged for internal grinding, and find 
them much more satisfactory than the 
longer type of internal grinders. They 
are easier to operate and produce fine 
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IMPROVING THE INTERNAL GRINDER 


screw. F is a bronze bushing driven in- 
to the pulley, G a hardened collar, H a 
brass dust cap, J the hardened and 
ground spindle and J the lock screw for 
spindle. 


INTERNAL GRINDING SPINDLE 


Fig. 3 is an internal grinding spindle 
which when used constantly, 10 hours per 
day, for one month at a speed of 20,000 
revolutions becomes useless if it is de- 
sired to obtain satisfactory work. The 
adjustment for side shake is accom- 
plished by tightening cap A on bronze box 
B, which is tapered on the ead, and split 
in 3 places. This design is very unsatis- 
factory as it only allows adjustment at 
extreme end of bearing, and the ad;ust- 
ing cap is continually coming loose on 
account of the vibration. The end play 
is adjusted at the rear end of spindle 
as shown in Fig. 3. 

No provision is made to exclude the 
dust from either bearing. 

Fig. 4 is an improvement on this spin- 
die, using most of the same material. 

Screws A and B are for adjusting the 
side and end play, by adjusting spindle 
toward the end of the box. 

The rear boxes were rebored and 
bronze bushed to assist in repairing 
which can be easily done by inserting 
new bushings. These were made to ex- 
tend inside the pulley to exclude the 
dust. 

This design will not allow heavy grind- 
ing on the back face of wheel, as this 





work very quickly and the cost of this 
machine is about one-third that of the 
longer machines. 








Flow of Heat through Fur- 
nace Walls 


A bulletin published by the Bureau of 
Mines, Department of the Interior, under 
the title of the “Flow of Heat through 
Furnace Walls,” prepared by W. T. Ray 
and Henry Kreisinger, takes up the sub- 
ject in a concise and comprehensive man- 
ner. The conclusions of the paper are 
summarized as follows: In furnace con- 
struction a solid wall is a better heat in- 
sulator than a wall of the same thickness 
containing an air space. This statement 
is particularly true if the air space is 
close to the furnace side of the wall, and 
if the furnace is operated at high tem- 
peratures. If it is desirable in furnace 
construction to build the walls in two 
parts, so as to prevent cracks being 
formed by the expansion of the brick- 
work on the furnace side of the walls, it 
is preferable to fill the space between 
the two walls with some “solid” (not 
firm, but loose) insulating material. Any 
such easily obtainable materials as ash, 
crushed brick, or sand offer higher re- 
sistance to heat flow through the walls 
than an air space. Furthermore, any such 
loose material by its plasticity reduces 
air leakage, which is an importan 
ture deserving consideration 


t fea- 
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Special Machines Used in 
Building the Moon Motor 
Car 
Among other interesting machines and 
fixtures used in the shops of the Moon 
Motor Car Company, of St. Louis, Mo., 
are the two shown in the halftones, Figs. 
1 and 2, which are the design of S. B. 

Igow, superintendent. 

The machine shown in Fig. 1 is a Gar- 
vin No. 3 duplex miller of special de- 
sign for the piece of work shown. In 
this machine both the tops and bottoms 
of the cylinders are machined at one set- 
ting in the time required to mill one 
surface. The fixture carries four cylin- 
ders, which are cast in pairs. 


BorING CRANK CASES 


Fig. 2 shows a William Parker lathe 
converted into a crank-case boring ma- 
chine of rather unusual construction, and 
is a good example of what may be ac- 
complished by home production. Before 
building this fixture, some of the special- 
tool builders were consulted, and it was 
found that a suitable machine would cost 
between $1200 and $1500, while the cost 
of the rig shown was less than $500, and 
it does the work both rapidly and well. 

The features of the greatest moment 
are the fixed center distances, rigid sup- 
port, and unusual size of the boring bars. 
The support A is held by a bolt and shoe 
in the same manner as the tailstock of a 
lathe, which allows it to be readily re- 
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Letters from Practical Men 


Concerning the de- 
tails of making things 
in machine. shops, from 
the first sketch to the- 
shipping room. 

Aletter g00d enough 
to print will be paid 
for. The value is in the 
idea—not the length 
of the letter 


moved in order to slip the cases on and 
off the fixture. The work is located by 
two hardened-steel pieces that fit the 
bored holes in the upper side of the case, 
which is drawn down to the platen on the 
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lathe carriage by suitable bolts. Two 
sets of high-speed cutters are used, one 
for roughing and one for finishing, and 
the driving gears B, while in use, are 
protected by a housing, which is removed 
for photographing. 


Poplar Bluff, Mo. M. E. Hoac. 








An Adjustable Cutter Head 
for Tube Sheets 

In the accompanying illustration, Fig. 1 
shows one kind of tube-sheet cutter that 
is sometimes used in boiler and similar 
work. The body is slotted to receive in- 
serted blades of suitable size and A is a 
band shrunk on to hold the cutters or 
blades in place by means of set screws. 

By using a body such as shown in Fig. 
2, more than one size can be bored with 











Fic. 2. LATHE CONVERTED INTO A CRANK-CASE BORING MACHINE 
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SPECIAL GARVIN MACHINE DESIGNED 





FOR MILLING CYLINDER CASTINGS 


the same head, by milling the body to al- 
low of tool-steel pieces B to be inserted 
of various thickness within the capacity 
of the head; C C represents two lugs in- 








im on M sd 
AN ADJUSTABLE CuTTER HEAD FOR TUBE 
SHEETS 


serted in body which fit into a slot cut 
across the end of the drill spindle and 
prevents the twisting off of the tang and 
D is a screw used to keep the inserted 
pieces in place when changing cutters. 
Ottawa, Canada. i= %& 4 
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Punching Two Rows of Holes 
in Thin Metal 


A very handy device for punching two 
holes at once in thin metal is shown 
herewith. 

The base of the device into which the 
dies are set consists of a long piece of 
machinery steel with one end shaped 
into a handle. Mounted on it by a hinge, 
as shown, is another bar which carries 
the punches. About two inches from the 
hinge is placed a '%-in. pin A, which 
serves as a guide to line up the punches 
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PUNCHING Two Rows OF HOLEs IN THIN 
METAL 





and dies, and which also carries a spring 
stiff enough to open the punch when 
struck and keep it open the required 
amount while inserting the sheet. 

A pin B, having a large round head 
set half way between the punches, serves 
the double purpose of receiving the blow 
of the hammer, and also acting as a stop. 
Another stop C is placed the required 
distance from the punches, so that the 
holes may be gaged the correct distance 
from the edge of the sheet. 

By the use of this fixture a double row 
of rivet holes at any given distance from 
the edge of the sheet can be laid out 
with astonishing rapidity. 


Cleveland, Ohio. G. M. 








Swivel Joint for Air Pipe 


Accompanying is a sketch of a revolv- 
ing joint for an 80-pound air-pressure 
pipe, which I designed for manipulating 
one or more air hoists on a continuous 
circular track. 

As I have looked through quite a num- 
ber of catalogs relating to this subject 
and am unable to locate anything in the 
market to suit this or similar conditions, 
I thought that it would prove interest- 


Hose to connect 
to Air Hoist. 














AMERICAN MACHINIST 
ing and attractive to the readers of the 
AMERICAN MACHINIST. This particular 
joint has been used for two hoists, while 
we have made others for four. 

Chicago, III. J. H. SAwyeEr. 








Proper Oiling of Machinery 


More attention should be given to oil- 
ing bearings. Many a tool has been re- 
turned to the manufacturer as defective, 
when the only trouble was a lack of good 
oil. 

Our boss floorman has strict orders to 
test all oil holes with kerosene to see that 
there is a free flow of oil to the bear- 
ings, and this is done along with other 
tests for accuracy, etc., while shapers are 
being run off. 

We submit herewith sheet showing oil- 
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cases the shaper is placed in the hands 
of boys or unskilled workmen, and not 
properly looked after by the man in 
charge. We have also incorporated in 
this sheet instructions for operating our 
feed, which is different from any other, 
and which we found was often misunde,. 
stood, and not used so as to get best re- 
sults, either as to rapidity of changes or 
durability of the mechanism. 
A. M. WatTcuHenr. 
Secretary and Treasurer, 
Queen City Machine Tool Company. 
Cincinnati, O. 








Sawing Tubing at an Angle 


We had some 15/16-inch brass tubes 
to cut, and the lemgth had to be 14% 
inches, while one end had to be beveled 
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Elevating Gears dre 
Oiled by moving 
Table to one side. 
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CLEAN MACHINE WELL. OILL 
BELOW. Extra precaution should be 
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EFFICIENT LUBRICATING SYSTEM 


SEE DIAGRAM 
SLIDING BLOCK, 


PARTS DAILY. 


to fill cup in TOP OF 


this being done through SLOT IN ROCKER ARM, and for which door must be removed. 


IN LINK: 


several 


TOP OF 
inches in 


FILL CHANNEL 
slot in top of ram, 


front of tightener 


this is done by dropping plenty of oi! through 


handle; it should drop on the 


screw which can be seen through this slot, and from there it will drop to channe! in top 


of link. 


REMEMBER, this Shaper is FULLY ADJUSTED AND READY 
and only 


needs to be cleaned and well oiled, 


worn after long use. 
THE FEED: all feed changes are made 
SCREW. 


CAM; BE SURE that feed takes place on RETURN 
governed by means of LEVER on feed rod, which 


will move automatically to side. 


release it. 


opposite 


When feeding BE SURE to have BEVEL SIDE OF PAWL 


FOR WORK: it only 
a COMPETENT MAN should adjust it if 
CROSS TRAVERSE 
PIN towards lift on 
MOVEMENT of RAM, this being 
lifts plunger out of eccentric, when it 
NOT HOLD LEVER just lift—and 


by CAM at end of 


DO 


This MUST be done whenever direction of feed is changed. 


Queen City Machine Tool Co., Cincinnati, O., U. 8. A. 


ing diagram and instructions. We paste 
one of these inside the door of every 
shaper we ship. We were forced to do 
this, because we found that in many 


Cup Leather, 
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\Hose to connect 
to Air Hoist. 
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Main Air Line. 
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SWIVEL JoINT FoR AIR PIPE 








to a 45-degree angle. The tubes were 
so thin that in clamping them in the ma- 
chine they would mash, so a jig was 
made as shown in the sketch. This jig 
was made of cast iron, and a hole was 
drilled through the center of the block, 
then a slot was cut on a 45-degree angle, 
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SAWING TUBING AT AN 


as shown at A, and another one cut par- 
allel with the hole, as at B. The jig was 
then placed in the vise of the saw so that 
when the vise was tightened the jié 
would clamp the tubing securely. 
Washington, D. C. H. D. CHAPMAN. 
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Angle Plate for Laying Out 
Sheet Metal Work 


The sketch shows an angle fixture 
which, with the use of the hight gage, is 
for laying out of model and experimental 
sheet-metal work, such as required in 
adding-machine construction. Some of 
this work has many angles to lay out, 
so that the advantage of this fixture can 
be readily seen. 

Plate A is graduated into 360 degrees, 
beginning at the indicator B, which is 
dovetailed with the upright of the angle 
plate. The nurled nut C has a square 
hole in it and is a sliding fit on the shaft 
of plate A, which is locked in any posi- 








Graduated 360 
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As an example; vertical distance AB 
would be 35% inches, and CD would 
be 1734 inches, to the reduced scale ot 
one-tenth. 

The scale could, of course, be enlarged 
or give dimensions in any other propor- 
tion required. 


Chicago, III. W. H. N. 








A Single Purpose Boring 
Machine 


The use of single-purpose machines is 
becoming more and more general where 
quantities of accurate work must be 
turned out. Many of these machines are 
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ANGLE PLATE 


tion by the nurled nut D, and pin E is 
for locking the plate when using the 
fixture on 90-degree work and needs no 
explanation. 


Detroit, Mich. Davip MELVILLE. 








An Improvised ,, Scale 


I had occasion to make a number of 
sketches to a reduced scale (1 to 10). No 
suitable scale was at hand, so a drawing 
similar to the inclosed sketch was made 
full size and mounted on a piece of card- 
board. This enabled me to get all di- 
mensions very easily. 

I think the manner of using this scale 
is self-evident. By reading along tne 
upper diagonal line on the scale and step- 
ping off the corresponding distance in a 
vertical direction, any dimension up to 
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to all intents and purposes elaborated 
jigs and such is the one shown in Fig. 1, 
which was built by the Trenton Engine 
Company, Trenton, N. J., for boring the 
cam-shaft bearing holes and crank bear- 
ings of their engine crank cases. The 
parts bored on this machine are indicated 
by the arrows at A, the holes for the cam- 
shaft bearings being the same in either 
end, though the crank bearings vary in 


number according to the number of cyl- 
inders, but the actual travel of the cutter 
bars in any case is not great so hand 
feed is employed. 


It will be noted from 
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40 inches could be obtained, which was Fic. 1. S!INGLE-PURPOSE MACHINI 
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the halftone that the body of the machine 
is made of structural iron 
three main brackets or 
cast from the same pattern, 
the economy of the construction. 
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In putting the crank case on the ma- 
chine, the end bracket is removed and the 
case slipped on lengthwise of the bed, 
lined up and clamped in position. 

Fig. 2 shows an enlarged view of the 
business end of the machine, the driving 
pulley being back-geared to a shaft which 
drives the boring bars and the small hand- 
wheels shown are used for feeding. 

Fig. 3 shows three face-plate jigs used 
in this shop, A being a jig placed on a 
lathe faceplate while boring out the wrist 
pin hole in pistons; B is used to hold air- 
pimp cylinders while surfacing the 
bracket flange as shown, while C is used 
to hold water-pump castings for boring 
and threading the large hole. E. V. 








Small Shaft Splining Jig 


The accompanying sketch’ shows a 
milling-machine jig, used for holding 
smali shafts while splining. These shafts 


are of selected gun-rod stock and are 
placed in the jig, four at a time, and 


splined for their entire length, using a 
gang of milling cutters. 

The four shafts to be operated on are 
clamped in the fixture shown by means 
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hunted for a job several times in my 
younger days and now for several years 
have had boys come to me for jobs, so 
know how it is to be on both sides of the 
question. 

In looking for a job, most boys simply 
take up the first thing that offers, and if 
they can keep it, drift along for a time 
until something else offers a little more 
money, when they change, regardless as 
to the future. This results in a boy sud- 
denly finding himself a man with no trade 
or future, and when he wants to marry 
and settle down, all he has to look for- 
ward to is the wages of an unskilled man; 
so the first thing to do is to make up your 
mind what you want to do through life. 
I know it looks a good ways ahead to 
you now, but manhood and age come so 
quickly, you will wonder where the time 
has gone to, so give this a lot of careful 
thought, and talk with your people about 
it You will be surprised to find how anx- 
icus they are to help you. 

When you have settled on your future, 
then carefully look over the available 
openings near home; don’t think because 
a job is 500 miles away, it is much better 
than one with your next-door neighbor. 
You know all about the bad points of your 
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of two hardened clamps like A, in which 
there are elongated holes which admit of 
their being drawn downward by rotating 
the eccentric shafts B B. The space be- 
tween the two clamps is filled in with 
a fitted machine-steel piece C, and on 
account of the eccentric shafts, slip 
bronze bushings like D are used in order 
to assemble, and which are prevented 
from turning by small gib screws. 

While the jig should be built up of 
machine steel carbonized, hardened and 
ground, I have shown it as a steel cast- 
ing. 


Detroit, Mich. Davip MELVILLE. 








Looking for a Job 


Did you ever try “looking for a job” 
or are you thinking that you will do so 
some time in the future ? 

There are many ways of doing this, 
ranging from opening the door, sticking 
in your head and yelling, “Say, mister, 
want any boys ?” to “I might accept a po- 
sition if you have one to offer.” Neither 
of these ways are good ones, and both 
will get more rebuffs than jobs. I have 


neighbor’s place, tut do you know all 
about those in the distant position and 
do you know how easy it is to get into 
bad company and bad habits when you 
are away from your home’s restraining 
influence? Well, I do, and I also know 
that bad habits are the hardest things in 
the world to keep out of the sight of the 
boss, and they have lost many a good 
man and boy his job while someone not 
so capable, but who could be depended 
on, has held the job all right. Then the 
fellow who got fired talked about “hard 


luck” and “suckers” to others of his 
kind. Well, that’s enough for the lecture 
part, now we will look for “the job.” 


If there are several places that have the 
kind of work that you are looking for, 
pick out the best one first, and make it a 
point to find out who does the hiring in 
ycur particular line. If you can get an 
introduction and a good word to him 
through some good reliable party it helps 
imimensely, but don’t make the mistake of 
being introduced by a poor shiftless kind 
of a man who either is just holding his 
job, or ele can’t hold one. 

If you cannot get an introduction or 
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perhaps cannot find out whom you need 
te see, your best way is to go directly to 
the office and inquire. Do not write your 
application unless you are a good penman 
and can write a good letter, or unless the 
employer asks for it that way; for a poor- 
ly written, misspelled application is bad. 
You should be as.neatly dressed as your 
circumstances will permit, not  over- 
dressed, but in a sensible way, and don’t 
think because your clothes are poor, that 
it cuts down your chances, for men look 
beyond the outward clothes and if they 
are neat and clean the chances are that 
the boy is too. Then, too, a bright and 
manly face tells a great deal. 

Don’t misrepresent, don’t claim to know 
it all; the employers have seen too many 
of this kind and a question or two that 
you may think don’t amount to anything 
frequently tell all they need and you are 
turned away wondering why. 

Give plain, straight answers to all the 
questions, answer them as you would 
want one to answer you and don’t be 
afraid. The man who is talking to you 
may be quick and rough in his talk, but 
remember he has a lot to do and no time 
to visit. You are an unknown quantity to 
him and he has to meet so many of the 
same kind that you are only one unit in 
his experience, and it is up to you to 
prove to him that you are more than a unit 
and that you will be a help. Right here 
let me say, don’t ever even think that you 
are doing all that you get paid for, and 
that you won’t do any more until you get 
more money; for if you don’t do more 
than you are paid for how is your em- 
ployer going to get money enough to 
give you that raise that you want? It is 
the man who makes the most money for 
him that he pays the most money to and 
the one that he cannot afford to get along 
without. Remember that and you will 
hold your job. 

If you write your application, just think 
what you would want to know if you 
were hiring a chap about your size and 
tell it plainly and simply. If you cannot 
write a good letter get some friend to 
help you but have it in your handwriting. 

To sum it all up, be neat, be respectful, 
be honest; look your man in the face, 
answer all questions in a few words and 
to the point. Don’t run down previous 
employers or others, and finally when you 
get your job be square with your em- 
ployer and you will keep your job when 
others walk. 


Syracuse, N. Y. E. Q. WILLIAMs. 








It’s a good plan to assume that the 
builder of a machine knows a little about 
it and that it will pay to follow his in- 
structions, at least till you have found a 
better way. If any directions seem com- 
plicated, its a safe bet that there is a rea- 
son for it. No sane builder wants to make 
it any harder than necessary to learn how 
to operate his machine. 
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Discussion o Previous Questio 


Hardening Tool Steel 


On page 265, Volume 34, is an article 
under the above title which might be read 
by a number of young men who have not 
had a great amount of experience in tool 
hardening and to whom the article would 
be misleading. In his article Mr. Leckie 
advises that the tool steel be sprinkled 
with table salt and then heated until the 
salt fuses, at which heat the tool should 
be quenched. This is to say Mr. Leckie 
quenches all his tools at 800 degrees 
Centigrade, the fusing point of sodium 
chloride, but surely Mr. Leckie knows 
that the best result is obtained by 
quenching tool steel at a temperature a 
little above its recalescence point—the 
period of the hardening state at which 
the maximum strength is obtained; and 
also that the term “tool steel” is a very 
broad one, and may include a great va- 
riety of carbon steels in which the critical 
points may occur, roughly, anywhere be- 
tween 700 and 800 degrees Centigrade, 
dependent chiefly on the percentage of 
carbon. 

Now, if we have a steel which will 
harden at, say, 725 degrees Centigrade, 
it will certainly be wrong to quench it 
at 800 degrees, for if not actually “burnt” 
it will be overheated to such an extent 
as to render it far too brittle to use, and 
subsequent drawing will not entirely give 
back the strength. 

It is not desirable to use exclusively 
one brand of steel for a variety of uses, 
even if one were obtained that had its 
most efficient hardening temperature at 
800 degrees Centigrade. Tool steels are 
now made in a great variety, each having 
its special properties, and so I would 
Suggest that several steels of known 
qualities be kept in stock. Taking each 
steel separately, find the lowest tempera- 
ture at which it will harden and tl.en buy 
a mixture of salts that will fuse at this 
temperature and we will have a fairly re- 
liable pvrometer for use with it, and 
when a tool has to be made, the steel will 
be chosen that has the particular prop- 
erties required and our salt pyrometer 
will prevent the overheating which is so 
disastrous to the strength and structure. 

Mr. Leckie tells his readers that they 
may gamble their month’s pay the work 
won’t be cracked if his instructions are 
followed. I don’t think he would gamble 
his. I wouldn’t mine, for I fail to see 
why he thinks salt will prevent cracking. 
To me it seems that cracking is depen- 
dent more upon the rate of cooling and 
is generally caused by the unequal cool- 
ing, owing to shape and bulk of metal. It 
seems as if the effect of salt upon the 
quenching water is merely to make it a 
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Letters from our read- } 
ers showing how many 
men of many minds 
look. upon various 
subjects opened upin 
previous numbers 







better heat conductor and thereby hastens 
cooling, and everyone knows that to 
hasten cooling, though it helps the hard- 
ening, does not at all eliminate the pos- 
sibility of cracking, but rather the re- 
verse—otherwise we should see less of 
delicate work being quenched in oil and 
extreme hardness sacrificed. 


Tettenhall, England. A 2 oe 








Ellipses with Compasses 


There have been lately contributed to 
the pages of the AMERICAN MACHINIST 
several methods relating to the construc- 
tion of ellipses; all of them may be good 
and useful, but none gives a constructive 
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ELLIPSE WITH COMPASSES 


simplicity and readiness, resulting in a 
true, standard elliptic shape. 

To this fact I must add that the me- 
chanic who wants to make an ellipse, 
shouid make it as easily as he does a cir- 
cle with his dividers and not have to look 
for methods and tricks at the very mo- 
ment he wants to lay it out. That, of 
course, takes time and the ellipse so con- 
structed will never have a regular shape, 
always leaving the mechanic in doubt as 
to which method is the better to follow. 
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My opinion is that the ellipse construc- 
tion, which has so many methods, and 
which can be made as well with no meth- 
od at all, must be standardized to give al- 
ways a true shape to all sizes. 

I here show two sketches of methods 
known to me. Both are very simple and 
give good shapes; they can be applied on 
paper or on the machine part directly, as 
they require no other tool except the di- 
viders, and are free from calculating. The 
major axis is taken as a base and the 
length of the minor axis is determined by 
the method itself, always to a constant 
proportion.in all sizes. 

PAuL A. Bonis. 

Phalerum, Greece. 








How Would You Perforate 
These Sheets? 


I have a large number of leaded-steel 
sheets or strips to perforate. 

These are 334 inches wide, 6 feet long, 
0.065 inch thick, the holes being '< inch 
diameter and 7/32 inch pitch and extend- 
ing practically the full length of the 
sheet. We are at present punching them 
in an ordinary press, using an automatic 
feed and trip and gang punches. 

We have tried many ways of arrang- 
ing the punches both in numbers and 
pitch, putting the sheets through as many 
as four times to complete the full perfor- 
ation, but find continual trouble with 
broken punches. 

This is, no doubt, principally due to the 
thickness of material and small hole 
required, but we cannot make any change 
in this direction. 

Could any reader suggest a way out 
of the difficulty? We handle some 
thousands in a year and the expense of a 
good method or machine would be a 
small item. 

Some imp within my brain suggests a 
rotary method. Is this possible ? 

Belfast, Ireland. Roy. 








Locating Holes Accurately in 
the Milling Machine 


Referring to the communication of 
Geo. E. Gay, on page 76, he seems to 
be stuck on the button and plug system, 
and shows a way requiring ten plugs to 
operate. As the riot caused by the in- 
dicator shown by Mr. Murdock in his ar- 
ticle published on page 337, Volume 33, 
Part 2, seems to be on the increase we 
may expect to see many more imprac- 
ticable schemes to do work that does not 
require any such complications. To my 
mind making all these plugs, as well as 
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the other work on the buttons, etc., is a 
waste of time that any shop in this coun- 
try having wideawake management would 
not tolerate. On page 77 | find an ar- 
ticle by Mr. Metcalf on the inefficiency 
of the center punch as a precision tool. 
He calls it a crude tool. Perhaps in un- 
skilled hands it is, but if so, must we 


then abandon many other necessary tools 
that have stood the test of time? The 
artist’s brush may do bad work in the 


hands of a bungler, and so may the cen- 
ter punch. Many a man has a fine kit 
of tools, micrometers, verniers and oth- 
ers, but that does not make a good me- 
chanic of him. Lines drawn by the ver- 
nier hight gage at right angles, or at any 
other angle can be worked to by a skilled 
mechanic and accurate results produced. 
Most punch and die work must be made 
from lines drawn on the metal, and the 
results obtained are a sufficient refuta- 
tion of the statements made by Mr. Met- 
calf, 

As to the Murdock indicator, to my 
mind it is the best and most time-saving 
device I have seen in a long time; no 
need to spend eight or ten days on work 
when equally accurate results can be 
obtained inside of two days. I speak 
from experience, for I have both used the 
tool, and have had others use it, and yet 
have to see any job where the results 
obtained were not as good as could be 
had with buttons, and better for there is 
not the chance for accidental moving of 
the buttons or making mistakes in mi- 
crometer readings. 

What is to be done with the button sys- 
tem when eight or ten small holes are in 
a bunch close together? The button 
method falls flat on such a job, but it 
can be done with the Murdock indicator 
and done right, by a skilled man who 
knows how to lay out, and otherwise cor- 
rectly prepare the work up to the time 
when the indicator is used. I have seen 
lots of trouble with buttons and other 
methods, but none with this. 

CHARLES F. HARPER. 


West Orange, N. J. 








Broaching Instead of Planing 
Keyways 

I was interested in an article on page 

how a %-inch keyway in 

inches long had been 


606, showing 
1'.-inch hole 13 
done on a planer. 
I agree that this was a very ingenious 
idea in conceiving the method of cutting 
what may be considered a rather difficult 
keyway, owing to being in such a small 
hole and of the length mentioned. 
Although the production was not very 
rapid, being as stated only 2' per hour, 
the mechanic who conceived the idea of 
doing this work in such a practical way 
should be given credit, but at the same 
time I wonder if people who read the ar- 
ticle realize that the very same work can 
now be accomplished on a good broach- 
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ing machine at a rate of 20 to 25 per 
hour. 

For example, a %-inch keyway 10 
inches long, is cut in two minutes. Now, 
while this was in a larger hole and 3'% 
inches shorter, the metal for the keyway 
must be removed the whole length of the 
hole, while the work shown in the article 
was chambered in the center, leaving not 
over two inches of keyway to be cut on 
each end. 

I might add that a '%-inch, 5-inch, 
or almost any size keyway can be cut 
in a hole as small as 1'% inches or small- 
er, 13 inches or 14 inches long, with 
practically the same facility as cutting 
in a larger hole. We have had cases 
where '-inch dovetail keyways have 
been cut in one operation in holes 14 
inches long. 


J. N. LAPOINTE. 
President Lapointe Machine Tool 
Company. 


Hudson, Mass. 








Drilling Glass 
I have read with extra interest on page 
170, Volume 33, Part 2, the way in 
which “Norwood,” drilled those reflect- 
ing mirrors for special testing machines, 
as I have had a very similar job to do in 
connection with microscope arrangements, 
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FIXTURE FOR DRILLING GLASS 


for special measuring machines. It was 
necessary to see the exact spot of the ar- 
ticle, being measured, and this was ob- 
tained by mirrors which had to be as thin 
as possible, in order to get a clear 
image. The mirrors used were 0.010 inch 
thick, shape oval, about 7¢ inch long by 

inch broad with a 1/16-inch hole 
through center. One thing we found out 
about these mirrors, was, that they could 
not be drilled on any of the sensitive drill 
presses, in the shop, as they were far too 
clumsy for such a delicate job and I 
would very much like to know how Nor- 
wood drilled his mirrors. We did not get 
a chance of minute cracks but broken 
glasses every time we tried to drill them, 
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until we made a device as per inclosed 
sketch, which made a beautiful job, and 
from what I can see of it now, is, I think 
much quicker than Norwood’s method. 

The body of the device is made of gray 
iron, and for our purpose was about 1'% 
inches thick. B is the spindle hardened, 
ground and drilled to take A the lap which 
is held in by grub screw. C is the pulley 
and D a cork pad 7 inch diameter to seat 
the glass upon. The spindle B was a 
free fit, without shake, running in a 
reamed hole. The lap is hollowed out at 
bottom and rounded off, so that it breaks 
through the glass about 0.020 inch 
smaller than finished size and then gradu- 
ally grinds its way through te the full 
diameter leaving a clear cut hole free 
from any flaws whatever. The lap was 
charged with fine diamond dust and used 
with fine machine oil, also the cork pad 
was smeared with oil, before laying the 
glass upon, thereby helping to hold the 
giass flat, keep it cool and acting as a 
lubricant when the lap is_ breaking 
through. After drilling a glass the cork 
is pushed up and shaved off flat ready for 
the next glass avoiding any hole which 
the lap is liable to make because the 
glass must be fully supported around the 
hole, until the full diameter is reached. 

The device was gripped in the vise 
and run from small motor at from 5000 to 
7000 revolutions per minute using a piece 
of thread for belt and no pressure, ex- 
cept the weight of the spindle and pulley, 
this being quite sufficient. I have used 
the drill, the description of which Nor- 
wood gives, on many occasions, and know 
that it is a very good one, but I should 
not care to use it, for reaming the last 
0.002 inch out of a hole, as Norwood sug- 
gests, why not grind out to size with his 
diamond lap, surely this is more con- 
venient and quicker. The drill unless 
carefully made, and ground after harden- 
ing, will frequently be found cutting on 
two of the corners only, hence the danger 
of getting flaws in the glass. 

Leister, England. X 








Fountain Pen for India Ink 


Supplementing B. E. Winslow’s re- 
marks on the above subject, on page 
361, I wish to add, that until about two 
years ago, I longed in vain for a foun- 
tain pen which would satisfactorily handle 
india ink. 

In a store one day, my attention was 
attracted to a new type of fountain pen 
of peculiar, but simple construction. 
When closed it is sealed like a bottle, and 
the pen is submerged in the ink which, 
of course, washes and lubricates the feed 
and particularly the split or business end 
of the pen. 

I was immediately impressed with its 
adaptability for the thick and_ volatile 
india ink, and purchased one, selecting a 
stiff, smooth nib with a fine point. It 
has been in satisfactory use ever since. 
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There are several standard makes of 
these “safety” pens, I find, and when 
closed they may be carried like a pocket 
knife. 

The immediate, distinctive and per- 
manent black of the india ink is of spe- 
cial utility in the making of records, re- 
ports, charts, etc., and a practical foun- 
tain pen greatly facilitates its use. The 
combination is especially valuable in 
modern drafting-room methods. 

Boston, Mass. Wa. E. CHOATE. 








Effect of Inertia of Helical 
Spring 


In many machines where springs are 
used to produce rapid motion of the 
parts to which they are connected, it fre- 
quently happens that the weight of the 
spring itself has to be allowed for if a 
good result is desired. This has nothing 
to do with the point discussed on pages 
268 and 147; that was for static work, 
while this case deals with the inertia ef- 
fect such as for a rapidly opening and 





INERTIA OF A HELICAL SPRING 


closing valve. The problem of determin- 
ing the effect of the weight of the spring 
upon the motion produced is easily solved 
when approached from the kinetic energy 
point of view. 

Consider the case of the helical spring 
shown in the sketch, supported vertically 
and carrying a known load at its lower 
extremity. The spring and load are sup- 
posed to be in a position of equilibrium. 
If the spring be compressed or extended 
and then let go, it will begin to oscillate 
vertically and the point C will approxi- 
mately be the mid point of the free path 
of oscillation. 

Let W be the load in pounds; W,, the 
total weight of the spring in pounds; 
a, the weight of the spring in pounds per 
foot of length; v, the velocity of the load 
at any instant in feet per second; »,, the 
velocity of any part B in feet per second. 
Since the spring is stretched uniformly 
throughout its length, which involves the 
condition of uniform elasticity, the veloc- 
ity of any point, such as B, distant x feet 
from A, will be proportioned to the dis- 
tance from A to B. Hence, the velocity 
of B is 
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x oan rv 

AC a a 

Consider the kinetic energy of a small 
portion of length dx of the spring. Its 


kinetic energy is — 


(1) 


adxv? adx x? y? 


29 2g. du 606A 
from (1). The total kinetic energy of 
the entire spring and the load is 
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Hence, we see that one-third of the 
weight of the spring has to be taken into 
account. The above result is quite gen- 
eral and is of great service in designing 
automobile valve springs and springs for 
indicators where rapid vibration is re- 
quired and inertia plays an’ important 
part. 


Detroit, Mich. J. M. THOMAs. 








Design of Ball Thrust Bearings 


Mr. Hess, in his article on page 33, 
States that my reasoning is based on the 
wrong assumptions “that the load is con- 
stant” and “that the friction at the plate 
is constant.” It is not easy to see why 
it should be wrong to assume the load 
constant, but Mr. Hess’ statement is er- 
roneous anyhow, for the fact remains 
that the formula in question is derived 
without any assumption at all, and there- 
fore the conclusions hold good for any 
load and for any value of the friction co- 
efficient. 

As to the new point raised by Mr. 
Hess—that the vibration of the machine 
will help the bearing—it would be in- 
teresting to know just what Mr. Hess 
means with his expression “vibratory re- 
lief of the load” for instance in the case 
of a screw hoist where the vibration of 
the screw is generally considered neg- 
ligible. It is clear enough that the vibra- 
tion of the machinery, where it cannot 
be prevented, will reduce the value of 
the friction coefficient, but that does not 
affect the question, unless Mr. Hess 
actually assumes that the friction is re- 
duced to nothing. If there is still some 
friction left at the plate, the formula is 
valid for the values of R, L and f which 
may obtain. It is easy for anybody to 
compute from the formula what differ- 
ence in load there may be on opposite 
sides of the bearing, for any supposed 
value of the friction coefficient, and to 
satisfy himself that the spherical seat 
does not by far perform its function in 
such degree as sometimes claimed. 
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That the question of a proper ratio be- 
tween R and L is frequently not con- 
sidered is evidenced by the fact that in- 
stead of making R as small as practicable 
it is generally made needlessly great, 
sometimes as great as 10 times the dis- 
tance of a ball from the center line of 
the shaft. 

As to the diagrams in Mr. Hess’ article, 
I wish to point out that he has not cor- 
rectly reproduced my Fig. 2, neither in 
itself nor in its relation to Fig. 1 of my 
previous article. His Fig. 3 may be set 
aside as of no practical value. But his 
Fig. 4 is very interesting, especially if it 
is completed as here shown in Fig. | with 
the necessary !ateral bearing B, and ar- 
ranged obliquely to indicate a condition 
of initial inaccuracy. Mr. Hess contends 
that he effects an improvement in the 
bearing by making the seat A loose so 
that it may slide “transversely,” and he 


asks us to believe that this feature pro- 
vides an arrangement “to allow for uni- 
versal relative adjustment for any condi- 
tion of initial inaccuracy or of subsequent 
Hess also states 


deflection.” Mr. that 


eC 





DIAGRAM OF THRUST-BALL BEARINGS 
“this arrangement allows the correct mo- 
tion for relative alinement whether the 
balls roll on flat tracks or in grooved 
tracks on one or both races.” 

It is not clear why the plate A, once 
installed inaccurately, should ever slide 
at all transversely in the direction de- 
sired by Mr. Hess but anyhow, if it 
actually did slide, it would not help mat- 


ters because then the center C would 
move out from the center line of the 
shaft. So it appears that the addition of 


the loose plate A is a complication but 
no improvement. The explanation ad- 
vanced by Mr. Hess that the fact is not 
affected “whether the theoretical reason 
to account for a condition be right or 
wrong” does not look satisfactory so far 
as it relates to Fig. 1. 

The arrangement for a thrust bear- 
ing, shown in Fig. 2, seems to offer a 
better solution of the problem. In this 
diagram the front, and not the back, of 
the stationary race is spherical, and such 
a bearing offers the following advantages: 

It acts not only as a thrust bearing, but 
also as a lateral bearing against any side 

than = 


—. The 


bearing is simple and requires no sliding 


pressure not greater 








~J] 
on 
— 
So 


of the race. It is automatically self- 
alining, the balls must always roll in true 
circles on the spherical race, and the 
thrust is equally distributed on the balls. 

If used with only three balls, the maxi- 
mum pressure on any one ball can be 
easily computed. 

The importance of proper alinement 
between the races in any ball bearing, 
whether for end thrust or for lateral pres- 
sure, is well recognized by their makers, 
who generally urge the exercise of ex- 
treme care in fitting them. It is often 
difficult to secure and maintain the ac- 
curate alinement, and it appears that 
those types of ball bearings which are 
automatically self-alining have an ad- 
vantage over other types. 

GUSTAF RENNERFELT. 

Karlstadt, Sweden. 








Linings Used for Machine 
Bearings 

Seeing the interesting article on cast 
iron for machine bearings by R. K. Le 
Blond on page 537, brings to mind a per- 
sonal experience along these lines. 

My case does not deal with cast iron, 
nor with a machine tool, but with bronze 
and babbitt used in the main bearings 
of three electrically-driven air compres- 
sors. These machines developed several 
hundred horsepower each and the cus- 
tomer, being obstinate and certain that his 
own opinion was better than that of the 
well known builders of these machines, 
one of whose first aims was to uphold 
their own high reputation for producing 
a reliable product, insisted upon having 
phosphor-bronze quarter boxes for the 
main bearings. 

These units. as ordinarily built, would 
have been supplied with cast-steel boxes 
lined with first-quality babbitt, well ham- 
mered into dovetailed grooves, bored and 
scraped to the true bearing surface. The 
main shafts were of forged, open-hearth 
steel, carefully heat-treated, turned and 
ground, though not hardened. This con- 
struction was known to give the best re- 
sults for this duty and the customer not 
only was informed to this effect, but was 
told that the bronze boxes would entail 
a very considerable extra cost per unit. 

As is often the case, experience of the 
builder counted for naught, and the three 
machines were shipped with the precious 
bronze boxes. There was no surprise 
when a complaint soon came from the 
customer to the effect that the bearings 
ran hot from the start and continued to 
stay hot. Nothing in the line of special 
lubricants would help any; the hose was 
the only salvation. 

Pressures per square inch of bearing 
surface again were figured and found to 
be especially low; but even this informa- 
tion did not serve to keep the customer 
cool, to say nothing of the boxes. He in- 
sisted that something be done, so an 
erecting man was sent off to take the ma- 
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chines down and reérect them in absolute 
alinement, on pain of losing his job. This 
was done and the boxes rebored and 
scraped; still they were as hot as ever. 

This condition continued for a year or 
more, during which time the machines 
were once more torn down and reérected 
even more carefully. Finally, the cus- 
tomer was so very unhappy that he 
meekly asked for advice, which was 
cheerfully given, as it freely had been ail 
along: to replace those bronze boxes with 
babbitted ones. As the customer had be- 
gun to realize that his own ideas were 
not always satisfactory in their results, 
he surrendered and the boxes were duly 
changed. From that time on there has 
been no complaint about those bearings, 
so the babbitt proved to be the correct 
thing to use in this case. 


New York City. R. S. BAYARD. 








Moving the Tailstock Easily 


On page 217, W. R. Oakes, of Man- 
chester, England, shows how they rigged 
up to make it easier to move a heavy 
tailstock on their lathe. We had the same 
problem some twenty years ago, and 
solved it somewhat differently, and we 
think, better, due perhaps to the fact that 
the nature of the American construction 
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have to be thoroughly cleaned, or the dirt 
and chips would be caught under it, 
whereas, in our case, no such care has to 
be used, and besides, nothing has to be 
done, as it is always ready for action. 

This satisfies the workmen much better 
than the pinion and crank plan. It is not 
particularly more expensive, and can be 
put in present lathes without having to 
do much work, either on the old lathe or 
the rig itself. When this cannot be in- 
troduced in some of the modern lathes, 
any scheme that can be devised that will 
permit an adjustable stiff spring over 
each wheel will do as well. 

Syracuse, N. Y. JOHN E. SWEET. 








The Shilling Rate for Wages 


The writer of the interesting article on 
page 383 of the AMERICAN MACHINIST, on 
the early history of cold-punched nuts, 
raised the question as to whether or not 
some of the older methods were as good 
as those of today, and seemed to think 
that the shilling rate per day combined 
with a dollars and cents total in making 
up the payroll was the result of habit. 
I am inclined to think otherwise from the 
fact that I know of at least one man- 
ufacturing company in Rhode Island 
which was employing thousands of hands 
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MAKING THE TAILSTOCK Move EASILY 


was more favorable than the usual Eng- 
lish type. 

The lower portion of our tailstock was 
proportionately deeper than theirs, and 
cast box section on the main, like Fig. 1. 
Within this we put an H-shaped frame, 
as shown in Fig. 2, with four wheels at 
the ends of the arms as shown, this frame 
an easy fit in the box section. At prac- 
tically the center of gravity of the tail- 
stock we tapped in a screw as at A, and, 
with this screw, which practically becomes 
a jack screw, we jacked up the entire 
tailstock so as to carry about nine-tenths 
of the weight. The H-shaped casting was 
in:tentionally made rather light so as to 
act as a spring, so that while a large pro- 
portion of the weight is carried on the 
wheels, there is enough left unsupported 
to keep the sliding surfaces tight on the 
ways. 

When the tailstock is raised the ways 


in 1893 and using that same combination 
in connection with the payroll calcula- 
tions as a matter of convenience, and are 
probably doing so at the present time. 

The rate in shillings per day is ideati- 
cal with dollars per week: 3 shillings 
per day $3 per week; 4 shillings per 
day S4 per week; 7% shillings per 
day —S7.50 per week. 

Compare the above with the following: 
50 cents per day $3 per week; 70 cents 
per day $4.20 per week; $1.25 per 
day $7.50 per week. 

As a boy I used to wonder why it was 
that many of the country people used 
to reckon wages in shillings per day, 
while they used the regular decimal dol- 
lars-and-cents system for nearly all of 
their other financial calculations. I had 
outgrown my childhood some time before 
I discovered the solution of the matter. 

Greenfield, Mass. A. L. GrAFFAM. 
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Insufficient and Poorly Dis- 
tributed Light in Shops 


The proper lighting of shops is by no 
means an easy task, especially in 
crowded quarters, and it is a problem 
that has a wider bearing than may ap- 
pear at first sight. 

There is little doubt as to its effect 
on both the quantity and the quality of 
the work, either one being enough to 
warrant its receiving more study than it 
usually receives. But there are two 
other phases which cannot be ignored 
after they are once realized. 

In his admirable paper on the preven- 
tion of accidents, John Calder pointed 
out the effect of poor lighting and showed 
that the number of accidents increased 
largely during the winter months, and 
during the hours of artificial lighting. 
Many of these accidents were from ser- 
ious and often fatal falls. 

A great cause of this is the concen- 
tration of light at a given point, perhaps 
on the work being done, leaving deep 
shadows around the machine and having 
a blinding effect when an operator sud- 
denly turns away from the glare of the 
lights, only to find that he can see noth- 
ing in the surrounding gloom. 

An ordinary incandescent lamp often 
gives several times as much light as 
daylight on the spot where it is centered, 
although this is rarely recognized. The 
same amount of light properly distrib- 
uted, will often make a well lighted shop, 
but this is not an easy task to accom- 
plish. 

There is also another phase of the 
question which has not received proper 
attention because we are only just 
awakening to the fact that our problems 
are growing beyond the actual making 
and selling of the machines. The effect 
of insufficient light on the eyes of op- 
eratives is one of those problems that is 
just beginning to receive attention. Both 
the straining of the eye to read gradua- 
tions either in a dim light or the glare of 
a lamp directly in the line of vision, are 
bad for the eyesight and are to be con- 
sidered as a phase of production. 

Machine building is particularly free 
from the occupational diseases which are 
all too common in some industries, but 
the impairment of eyesight from im- 
proper lighting can almost be placed 
under that heading. 

General or diffused shop lighting is a 
serious problem in many cases, espe- 
cially where the traveling crane demands 
great headroom and a clear space below 
it. But it is a problem that can be 


solved and should be welcomed by those 
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who are looking for the worth-while 
things to do. Fortunately it is receiving 
more attention in many places, but uni- 
versally good results can only be ob- 
tained by a widespread recognition that 
the problem really exists. 









































Limiting Initiative Reduces 


Efficiency 

One objection often urged by sys- 
tematizers against the suggestion box is 
that the shop becomes afflicted with “in- 
ventoritis,” and that the bolt-cutter man 
neglects his own work in trying to tell 
the manager how to run the plant. 

With a scientific time study we are 
hearing so much about, the bolt-cutter 
man is not apt to have much opportunity 
to neglect his own work in an endeavor 
to run the manager’s job. If he is inter- 
ested enough to think about it outside 
of working hours, it is highly commend- 
able in every way. And it often happens 
that even the manager can get an idea 
from the bottom of the ladder. 

There is a mushroom crop of so called 
efficiency engineers who believe so thor- 
oughly that “every little movement has 
a meaning of its own” that they specify 
every motion of the operator for every 
minute of the day. Such men naturally 
contend that all an operator need know 
is how to follow his schedule, and they 
discourage any initiative whatever, be- 
lieving the men who are hired to do the 
thinking must of necessity discover all 
the points worth thinking about. These 
men want no suggestions and they rarely 
get them—especially the second time. 

Others would allow suggestions re- 
garding their own department, but dis- 
courage them elsewhere. We do not be- 
lieve that even such limitation is either 
wise or necessary. Just as it is always 
easier to see the mote in your brother’s 
eye than the beam in your own, so it is 
often easier for an outsider to suggest 
better ways for the man who is so close 
to his work that he does not see where 
his methods are at fault. 

And if men lose time by suggesting 
improvements for other departments, the 
motion-study man and the rate setter, 
to say nothing of the speed boss and the 
instructor, have all slipped a cog or two 
in the scientific-management train. 

We have no quarrel with real efficiency 
engineering or with any movement which 
cuts out wasted effort, time or material, 
but we do not believe that permanent ad- 
vancement of any industry can be at- 
tained by throttling initiative in even the 
lowest grade of employees, or by making 
the man a mere attachment to the ma 
chine. 
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No Monoply in Scientific 
Management 

It is so easy to fall into the error of 
taking the shadow for the substance that 
even some of the technical papers drop 
by the wayside, and take us to task for 
attempting to oppose efficiency and scien- 
tific management. 

Nothing could be further from 
truth. 

The aim of our existence is to improve 
the efficiency of workmen, of machines 
and of management. But we do serious- 
ly oppose the idea that any man or men 
have a monopoly on the only methods 
to be used and do not hesitate to con- 
demn such features as appear undesir- 
able, regardless of where they originate. 


the 








Metal Trades Convention 


The thirteenth annual convention of the 
National Metal Trades Association was 
held at Hotel Astor, New York on April 
12 and 13. The attendance was large and 
representative and the subjects before the 
convention show the broader trend in all 
problems of manufacturing which are be- 
ing thought out and discussed in various 
parts of the country. 

F. A. Geier, chairman of the Committee 
on Industrial Education, told of the work 
of his committee, of the many replies 
they had received from all sections, in- 
dorsing the movement for the better edu- 
cation of their apprentices by similar 
methods to those employed in Cincinnati. 
The general impression seems to be that 
the technical training or “book learning” 
as many still call it, can best be had in 
the great majority of cases by close co- 
operation with the public-school boards 
as is done in that city. The half-time 
plan and continuation plan both seem to 
fill a real need, the latter being applicable 
to a wider range than the former. 

The experience of the Cincinnati man- 
ufacturers in this connection affords an 
example of what can be accomplished in 
almost any locality if a little united and 
determined effort is made. Headed by 
Mr. Quillen they presented their propo- 
sition to the school board so effectively 
that the plan was adopted and has been 
enlarged to accommodate more than ap- 
prentices. 

When the machinists found that the 
beys were learning some things which 
they did not know but which were very 
useful in the shop, they petitioned for 
evening classes and later the foremen got 
into line, with the result that evening 
classes are now established for both on 
much the same plan as the day classes 
for boys. 

Mr. Geier presented a strong plea for 
an active campaign in all quarters along 
this line, pointing out that such work 
could not fail to benefit not only the men 
and manufacturers directly involved but 
also have its effect in improving the citi- 
zenship of the whole community. 
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It was decided to give the executive 
board power to act in conjunction with 
this committee so as to inaugurate an ac- 
tive campaign of educating the boys, their 
parents and the manufacturers in various 
sections as to the desirability of the plan, 
and stir them into securing action by their 
local school boards. 

Closely allied to this is the work of the 
Apprenticeship Committee, of which E. P. 
Bullard, Jr., is chairman. In his report 
Mr. Bullard advocated the same general 
form of apprenticeship as adopted by the 
National Machine Tool Builders’ Associa- 
tion, and urged more care in the shop 
manual training of the boys in addition to 
the training of the schools along technical 
lines. Apprenticeship, to be effective, re- 
quires eternal vigilance and is a much 
broader subject than is sometimes 
thought. It was again pointed out that 
the best training that could be given to 
apprentices in shops was by having some 
one person delegated to counsel that 
training, in connection with which the fol- 
lowing is quoted from the report: “Not- 
only should this person have charge of 
the class of work that the young man 
should do, as well as place him in va- 
rious departments .of the works, but he 
should also have seme opportunity to in- 
fluence the intellectuai and outside life of 
the young man. As has been said before, 
all shops are not large enough to afford 
paying a man to do this and nothing else; 
but there is no shop so small but that one 
of the journeymen could be detailed to 
give some portion of his time to the train- 
ing of such young men. We are aware 
that we must advocate a system of ap- 
prenticeship that will apply to the ma- 
jority of the owners of shops, and the ma- 
jority does not consist of large but me- 
dium and small-sized shops. And so we 
hepe that as you consider this work you 
will not pass it over and say that ‘it is 
good for my neighbor; it does not fit my 
case; I am too small;’ but that you will 
take it earnestly enough to see wherein 
you must modify it so that it will ex- 
actly fit your conditions.” 

Under the general heading of “Labor 
Efficiency Betterment,” papers were pre- 
sented by Messrs. Calder, Porter and 
Grieves. The first mentioned, who is 
manager of the Remington Typewriter 
Works, pointed out the different phases 
of the problem of industrial accidents 
along the same lines as his recent paper 
before the American Society of Mechan- 
ical Engineers, and urged that its con- 
sideration be made a part of the regular 
shop management. 

Mr. Porter pointed out many of the 
neglected factors in the real cost of pro- 
duction which are usually overlooked. 
These included the health and character 
of the worker, both at the time he is hired 
and while he is employed in the plant. 
The much abused and exploited welfare 
work was brought out in its proper light as 
being really a part of efficient production 
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instead of philanthropy, as it is too often 
considered. Mr. Grieves’ paper gave the 
experience of the Jeffrey Manufacturing 
Company, of Columbus, Ohio, with so 
called welfare work, and pointed out 
many benefits and advantages to all con- 
cerned through a system of what he 
called “mutuality.“ 

The importance of safeguarding ma- 
chinery and methods of accident preven- 
tion was discussed in a very lively fash- 
ion by L. D. Burlingame, of the Brown 
& Sharpe Manufacturing Company, Frank 
Burgess, of the Boston Gear Works, and 
Dr. William J. Manning, medical officer 
of the Government Printing Office. W. 
F. Helmond briefly sketched the better- 
ment work carried on by the Underwood 
Typewriter Company. 

The question of employers’ liability 
insurance occupied the Thursday morn- 
ing session. William Butterworth’s re- 
port of the committee was followed by 
vigorous discussion by Raynal C. Boll- 
ing, of the United States Steel Corpora- 
tion, Miles M. Dawson, J. A. Macdonell, 
H. V. Mercer and others. 

In the afternoon H. L. Gantt and Ober- 
lin Smith gave their impressions of for- 
eign shop methods. The careful study 
and attention to details which are evident 
in Germany, was pointed out as being 
largely responsible for the strides Ger- 
many has made in the industrial world. 

Lewis Gustafson, superintendent of the 
John Ranken, Jr., school, of St. Louis, 
Mo., told of the methods employed in 
teaching the mechanical trades in that 
school. 

The following officers were elected for 
the ensuing year: President, F. C. Cald- 
well, H. W. Caldwell & Son Company, 
Chicago, Ill.; first vice-president, Henry 
D. Sharpe, Brown & Sharpe Manufactur- 
ing Company, Providence, R. I.; second 
vice-president, W. A. Layman, Wagner 
Electric Manufacturing Company, St. 
Louis. Mo.; treasurer, Howard P. Eells, 
the Bucyrus Company, S. Milwaukee, 
Wis. 








The Congress of Technology 

The Congress of Technology, called to 
celebrate the fiftieth anniversary of the 
charter of the Massachusetts Institute of 
Technology, was held in Boston on April 
10 and 11. The program included papers 
along the various lines of work taken up 
by the Institute, many of them from 
very prominent men and all being gradu- 
ates of the Massachusetts Institute of 
Technology. 

From among those in our own line of 
work we will extract a few which deal with 
the newer phases of the modern building 
industry. The papers presented a _ re- 
view of the application of science to the 
varied affairs of industrial life and show 
the progress that has been made during 
the past fifty years. These will appear 
in other columns as space permits. 
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Milling Cutters, Their Efficiency—I" 


The amount of metal which a machine 
tool can remove in a given time is limited 
by the strains caused by the cut. Great 
hardness of the material to be cut, or a 
dull tool, will severely strain the ma- 
chine and so reduce the section of the 
chip, even if the machine is rigidly con- 
structed and well supplied with driving 
power. It is therefore of the greatest 
importance to analyze carefully all the 
conditions which cause heavy strains so 
that they may be obviated or reduced to 
the lowest possible limit. 

This limitation of the cutting capacity 
occurs in all metal-cutting machines, al- 
though to a varying extent. While it is 
possible to increase the driving power of 
most machines ad libitum, and almost any 
amount of metal can be put into machine 
elements to give them rigidity, there are 
certain classes of machines where prac- 
tical considerations limit such increase of 
power and strength. This is especially 
true in machines where the main elements 
have to be adjusted and handled with 
great frequency. The knee-and-column 
type of milling machine owes its success, 
to a large extent, to the ease and rapidity 
with which it can be manipulated and it 
is doubtful if it will ever be possible to 
increase the dimensions of the parts much 
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c FIG. 1 FIG. 2 

FIG. 1. Metal Chip Assumed to be Produced by 
Milling-Cutter withcut Distortion. 

FIG. 2. Diagram to Illustrate Action of Milling 
Cutter. 


~ 
o 


Horse Power 
— e = 





2 10 
Feed, ene per Minute. 
FIG. 6. Tests of Spiral Nicked 
Milling-Cutter 3“4 Diameter; 
18 Teeth and about 5¢"Pitch. 
Cutting Cast Iron, Corrected . 
for Hardness Width of Cut 6. 
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beyond the present sizes, without losing 
the benefits of the peculiar construction 
of this type of machine. In order to in- 
crease the capacity of this type of mill- 
ing machine, it becomes necessary to re- 
duce the strains set up by the cut and 
there are only two elements which can 
be modified to accomplish this result. 
These are the hardness of the metal to 
be cut and the cutting qualities of the 
milling cutter. As it is impossible to con- 
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Feed. Inches per Minute. 
FIG. 7. Tests of Spiral Nicked 
Milling-Cutter 3 ';: Diameter; 
14 Teeth and about 34"Pitch. 
Cutting Cast Iron, Corrected , 
for Hardness. Width of Cut 6. 


By A. L. DeLeeuw t 








An account of a system- 
atic series of experiments 
with cutters of greatly in- 
creased pitch which have 
given such favorable results 
as to lead to their adoption | 
by the Cincinnati Milling 
Machine Company. 

An account is also in- 
cluded of experiments with 
helical cutters of greatly 
increased helix angle. 














*A paper to be presented at the spring 
meeting of the American Society of Mechan- 
ical Engineers. 

¥Mechanical engineer, 
ing Machine Company. 


the Cincinnati Mill- 


trol the first of these, the only avenue 
left for improvement leads in the direc- 
tion of the milling cutter. 

Experiments carried on at the works of 
the Cincinnati Milling Machine Company 
and extending over several years, start- 

















THE ACTION OF A MILLING CUTTER 


The action of the ordinary milling cut- 
ter is not a true cutting action, as it is 
commonly understood. By a true cutting 
action is meant the driving of a wedge- 
shaped tool between the work and the 
chip and, although this definition is not 
based on a generally accepted meaning 
of the term, it is believed that it ex- 
presses fairly well what most mechanics 
understand by cutting. Practically all 
milling cutters have their teeth radial and 
this, of course, excludes the possibility 
of driving a wedge between chip and 
work. The tooth compresses the metal 
until it produces a strain great enough 
to cause a plane of cleavage at some 
angle with the direction of the cutter. It 
then begins to compress a new piece, 
push it off, and so on. This at least 
seems to be the action of the cutter, judg- 
ing by the form of the chips. These chips 
are in the form of needles or small bars. 

The chip taken by a milling cutter 
varies very materially from those taken 
by a lathe or planer tool. These latter 
tools make chips of uniform section, 
whereas the section of a milling chip in- 
creases from zero to a maximum. 

Fig. 1 shows a milling chip as it would 
appear, if no compression or distortion 
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by the Cincinnati Milling Machine Company. 
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FIG, 5. Shape and Dimensions of Keys 
used for Milling-Cutter Arbors. 
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FIG. 8. Tests of Spiral Nicked 
Milling-Cutter 6" Diameter; 
16 Teeth and about 114" Pitch. 
Cutting Cast [ron, Corrected | 
for Hardness, Width of Cut 6. 


MILLING CuTTERS AND THEIR EFFICIENCY 


ing with some isolated and almost desul- 
tory trials, and gradually becoming a 
series of carefully planned experiments, 
have led to results which are believed to 
be of general interest. These tests em- 
braced spiral mills, end mills, both of the 
shell end-mill type and the spiral taper- 
shank type, side mills, slitting saws, face 
mills, and a new type of mill which for 
lack of a better name is called here a 
helical mill. 


FIG. 9. Test Block used in Test- 
ing Cutters with Different 
Spacing of Teeth. 


FIG, 10. 
Chip Breaker. 
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took place. The proportions are very 
much exaggerated, so as to bring its 
typical shape clearer into view. The width 
AB at the top is equal to the feed per 
tooth. The hight BC is the depth of 
cut. The length BD is the width of cut. 
The section M N O P, shown half way on 
the chip, is a normal section and a meas- 
ure of the amount of work which was 
done at the time the cutter passed the 
point M. 
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Fig. 2 shows the action of a milling 
cutter, with center O, when the cutter is 
rotating and the work is feeding at the 
same time. The tooth A B sweeps through 
the path BC. When the point B has 
reached the position B; a new tooth starts 
cutting. By this time O has advanced to 
position O., and the new tooth A: B. is 
not yet in a vertical position, when the 
point B, touches the work. When the 
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when a large and powerful machine 
stalled, taking a cut in cast iron about 
1'4 inches wide, 3/16 inch deep and 12% 
inches feed per minute. Several times 
this amount of metal can be easily re- 
moved by the same machine, without 
sign of stress; yet the machine was in- 
capable of removing more than 3 cubic 
inches of cast iron per minute with this 
cut. Investigation showed that the amount 























Fic. 4. COMPARISON OF OLD 


cutter revolves, this point B, must pene- 
trate into the work and compress the 
metal of the work. The result will be 
spring in the arbor. When this spring 
has assumed certain proportions, the 
blade or tooth begins to remove a chip. 
This may be assumed to take place in 
the position B,, the tooth simply gliding 
over the work from B:. to B;. This action 
must necessarily be very harmful to the 
cutter, and it was believed that this, per- 
haps more than any other action of the 
cutter, caused its dulling. It would be 
especially severe with light cuts, as a 
relatively small amount of spring would 
allow the point B. to travel through a 
large arc. It would be quite possible 
that a tooth should fail entirely to take a 
chip, and that the succeeding tooth would 
take a chip of double the amount. 

This peculiar action of the milling cut- 
ter is inherent in its construction and 
cannot be avoided. The question then 
is how to minimize these harmful results. 


THE IMPORTANCE OF CHIP Room 


Another feature, which limits the 
ability of a milling cutter to remove 
metal, is the proportion between the chip 
to be removed and the amount of space 
between two adjoining teeth. Such a 
limitation does not exist with lathe or 
planer tools, where the chips have un- 
limited space in which to flow off. 

That this proportion between chip and 
chip space actually does form a limiting 
condition is well known and was brought 
most forcibly to the writer’s attention 


AND New STYLE SPIRAL MILLS 
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Fig. 11. New Type of Taper Shank End Mills 


New Types OF TAPER-SHANK END 


of cast iron removed per tooth was suffi- 


cient to fill the chip space completely, 
and from that moment the action was 


like trying to push a solid bar of steel 


through a piece of cast iron. Another 


cutter, with more chip space, removed 
the same amount of metal with only a 
fraction of the power of the machine. 


Similar instances occurred with gangs 


which had been in use a long time, and 
which had been ground down to such an 


extent that the chip space was materially 
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reduced. This, combined with the fact 
that higher developed milling machines 
led the shop to coarser feeds, showed 
that the ability of the machine to remove 
metal was not only governed by its power, 
but to an equal extent by the peculiarities 
of the milling cutter. 


FORM OF TOOTH IN THE NEw CUTTER 


The foregoing considerations led to a 
gradual evolution of spiral milling cut- 
ters. At first, the number of teeth of 
spiral mills was only slightly diminished, 
as it was thought that some element 
which was not considered might affect 
the result. Gradually the spacing was 
increased and the cutters, as now used, 
have taken the forms shown in Figs. 3 
and 4. 

Two standard sizes are used, although 
other sizes are required for special cut- 
ters and special gangs. The standard 
diameters are 3'2 inches and 4% inches. 
The 3'%-inch diameter cutters are made 
with nine, and the 4'4-inch diameter cut- 
ters with ten teeth, which corresponds to 
a spacing of about 1'4 inches. The point 
of the tooth has a land of 1/32 inch, and 
the back of the tooth forms an angle of 
45 degrees with the radial line. The chip 
space is approximately four times as 
great as in the usual standard cutter of 






































Fig. 13. New Type of Spiral Shell Cutters 
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MILLS AND SPIRAL-SHELL CUTTERS 


the present time and is formed with a 
3/16-inch radius at the bottom. 


SIZE AND CONSTRUCTION OF ARBORS 


Though not directly connected with the 
foregoing, attention should be called to 
the fact that present practice calls for 
arbors which are too small. In the cut- 
ters shown here, the 34-inch cutter is 
made with 1%-inch and 134-inch arbor, 
and the 4%-inch cutter with 134-inch and 
2-inch arbor. 
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It is often very difficult to remove 
cutters from an arbor after they have 
done heavy work. It is frequently neces- 
sary in such cases to-press the arbor 
out of the cutters. This sticking of the 
cutter is caused by the burring up of the 
key, and often the keyway in the arbor. 
For this reason, keys are used for gangs 
of cutters as shown in Fig. 5. A flat is 
milled on the arbor, and the keyway 
milled central with this flat. The flat 
portion of the key presses against the 
flat part of the arbor, and this effective- 
ly prevents burring. Cutters which are 
held on the arbor with such a key can al- 
ways be very readily removed, even after 
prolonged and hard work. The keys are 
made out of a piece of round stock, 
grooved at both sides and then sawed 
apart. 


RESULTS OF TESTS 


Very satisfactory results were obtained 
with these cutters. Figs. 6, 7 and 8 show 
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made of the different blocks. These con- 
sisted in taking a cut 3/16 inch deep 
and with various feeds on each one of 
the blocks, and finally a check test on the 
first block, to make sure that the cutter 
had not appreciably dulled. 

It will be seen from these diagrams 
that there is a large increase in the 
amount of metal which can be removed 
with the same amount of horsepower, by 
using these wide-spaced cutters; and 
that, therefore, the scope of the knee- 
and-column type of milling machine has 
been enlarged without increasing sizes 
or weight of parts and thus decreasing 
the handiness of the machines. 


OTHER ADVANTAGES OF THE New Curt- 
TERS 

Though increased capacity for remov- 

ing metal is one of the main advantages 

of this form of cutter, there are others 

of considerable importance. It was found 

that for roughing on the ordinary work in 
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the results of tests made with cutters 
with -in., %4-in. and 1'%-in. spacing. 
Cuts were taken on cast-iron test blocks 
as shown in Fig. 9. The cross-sectioned 
part of the test block was milled out. 
A series of tests was made on the left- 
hand half of the block with one kind of 
cutter and on the right-hand half with 
another cutter. It will be noticed that the 
same amount of power is required to 
take a cut % inch deep and with 10.4 
feed with a cutter of 54-inch pitch; and 
acut 4 inch deep and with 13.5 feed but 
with a cutter 1'-inch pitch. 

It was not safe to assume that all test 
blocks would be of the same hardness. 
In order to correct whatever error there 
might be on account of unequal hardness 
of the test blocks, hardness tests were 


COMPARISON OF OLD AND NEW 


STYLE OF END MILL 


the shop a cutter with the wider-spaced 
teeth would remain sharp for a longer 


period, notwithstanding that feeds had 
been increased. The system of the Cin- 
cinnati Milling Machine Company re- 


quires all gangs and cutters to be re- 


sharpened after a lot of pieces has been. 


milled. It used to be necessary, at least 
en the larger lots, to resharpen the gang 
once and sometimes twice for one lot, or, 
if this was not deemed advisable, the 
feed had to be reduced for at least part 
of the pieces, in order to make the cutter 
last during the entire lot. In all cases 
where the wide-spaced cutters were used, 
the entire lot was run through without 
resharpening the cutter or reducing the 
feed; and it should be kept in mind that 
this feed was from 25 to 100 per cent. 
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greater than previously used. There is 
no case on record where the cutter or 
gang was dull at the end of the lot, so 
that our observations as to the endurance 
of the cutters are incomplete. However, 
it is perfectly safe to say, that in all 
cases under observation, the cutter main- 
tained its sharpness longer; that in a 
great many cases double the amount of 
work could be done without resharpen- 
ing; and that there is good reason to be- 
lieve an even greater gain than this was 
obtained. 

A further advantage is, that as these 
cutters have approximately only half the 
number of teeth of what is now consid- 
ered a standard cutter, the time for re- 
sharpening is only half as much. 

It was pointed out that the ratio pitch 
to depth is practically the same as in 
the present standard cutter, so that the 
depth of tooth is practically doubled and 
this cutter can be sharpened much more 
frequently than the present standard cut- 
ter. Consequently, the life of the cutter 
has been much increased, probably more 
than doubled. 

A glance at the drawing of these cut- 
ters gives the impression that the teeth 
are weak and the writer has watched this 
feature with great care. The cutters 
themselves, however, do not give this im- 
pression; on the contrary, they look stout 
and well proportioned. They have been 
subjected to the heaviest class of work 
and many times were purposely abused 
in order to find their weak points; yet 
there is no case on record that any of 
them have broken although they have 
been used for more than two years and 
all breakages of cutters are carefully 
noted. On the other hand, breakages of 
the old cutters are not at all infrequent. 

Though these cutters are capable of re- 
moving metal more rapidly than the older 
type of cutter there are many 
where this feature cannot be taken ad- 
vantage of, as, for instance, where light 
work is to be done or a small amount of 
stock to be removed. In such cases, 
however, the metal is removed with less 
power and consequently with less strain 
on the machine and the life of the ma- 
chine is lengthened without limiting its 
output. 


cases 


THE ACTION OF THE FEED 


With the wide spacing of the teeth it 
may seem that there would be cause for 
apprehension as to the action of the 
feed. It seems as if the feed would be 
liable to act with jerks. This, however, 
is not the case. On the contrary, the 
feed is smoother and there is less of ‘a 
jerk when the cutter first strikes the 
work, probably because there is less 
spring in the arbor and less tendency for 
the cutter to ride over the work, as will 
be explained later in connection with the 
description of cutters. 

In connection with this, it is interesting 
to note that when cast iron is milled by 
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these wide-spaced cutters, it appears to 
be very soft and when the same piece is 
milled by an old-style cutter, it appears 
to be much harder. When using the 
wide-spaced cutter, there is a notable ab- 
sence of jerking, chattering and of the 
peculiar singing noise which is so often 
noticed on milling machines. 

There is, of course, a difference in the 
hardness of different pieces of cast iron, 
and many recommendations as to the 
proper feeds and speeds for milling cast- 
iron work, made by the writer for the 
his company, were looked at askance. 
The impression seemed to prevail that 
feeds and speeds which were possible on 
American iron, were out of the question 
on European iron (especially English 
and German); and again, that feeds and 
speeds proper for western American iron 
were not suitable for eastern iron. To 
test the truth of the matter, a number of 
bars of cast iron were obtained from dif- 
ferent foundries in America, England, 
France and Germany. These bars covered 
a great many mixtures and makes, and the 
difference between English and American, 
or German and American iron, or between 
eastern American and western iron, was 
found to be no greater than that between 
different specimens of western American 
iron. Even German Spiegeleisen, famous 
for its hardness, cut just as freely as soft 
western iron, and required but little more 
power. However, it did require more 
clearance, wide spaces, and a low speed. 

These wide-spaced cutters were origi- 
nally intended for roughing operations 
enly, but the very satisfactory finish ob- 
tained when roughing led to the use of 
the cutters for finishing also. If there is 
any difference at all in the finish pro- 
duced, the advantage is on the side of 
the wide-spaced cutter. The fact that 
this wide-spaced cutter will cut a greater 
number of pieces without dulling, means, 
of course, that the average of an entire 
lot is better. 


THE CHIP BREAKER 


It is generally believed that for finish- 
ing alone a milling cutter should be used 
without chip breakers, the effect of the 
chip breaker being to scratch the surface. 
To overcome this trouble, chip breakers 
are made as shown in Fig. 10 with clear- 
ance at both corners. This prevents the 
tearing up of metal with the result that a 
cutter with these chip breakers produces 
as good a finish as one without chip 
breakers. 

It should be pointed out that this 
form of chip breaker has an advantage 
also for roughing cuts. The pointof the 
cutter, where the unrelieved side of the 
chip breaker drags over the work, is the 
first point to give out. Making the chip 
breaker with clearance on both edges 
prolongs, therefore, the life of the cutter. 

One of the great advantages of this 
form of chip breaker is, that one gang 

‘can be used for both roughing and 
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finishing. A great many, if not most 
milling operations, call for two chuck- 
ings, one for roughing, and one for 
finishing. This will be found to be nec- 
essary wherever much metal is to be re- 
moved, on account of distortion caused 
by the cut, the heavy clamping required, 
heating, spring of arbor or fixture and 
the unbalanced condition of the work 
after the scale has been removed on one 
side. In order to do the roughing as 
rapidly as possible chip breakers are re- 
quired; and in order to get proper finish, 
it has heretofore been necessary that the 
finishing gang be without chip breakers. 
It paid, therefore, to have two gangs 
whenever the number of pieces to be 
milled was sufficiently large, but this in- 
volved considerable extra expense for 
cutters. The new form of chip breaker, 
however, permits using one gang for both 
finishing and roughing. 


THE FINISH OF THE WORK 


It is a common belief that better finish 
can be obtained with teeth closely spaced, 
but experience with the wide-spaced cut- 
ter shows that there is no ground for this 
belief. The grade of finish may be ex- 
pressed by the distance between succes- 
sive marks on the work. These marks 
are revolution marks and not tooth marks. 
It is practically impossible to avoid these 
revolution marks. They are caused by 
the cutter not being exactly round or 
quite concentric with the hole, by the hole 
not being of exactly the same size as the 
arbor, by the arbor not being round, by 
the straight part of the arbor not being 
concentric with the taper shank, by the 
taper shank not being round or of the 
same taper exactly as the taper hole in 
the spindle, by this taper hole being out 
of line with the spindle, by looseness be- 
tween the spindle and its bearings, etc. 
Each of these items is very small in any 
good milling machine; yet the accumula- 
tion of these little errors is sufficient to 
cause a mark and this mark needs to 
have a depth of only a fraction of a 
thousandth of an inch to be very plainly 
visible. As these marks are caused by 
conditions which return once for every 
revolution of the cutter, it is plain that 
the spacing of the teeth can have no ef- 
fect on the distance between them and, 
therefore, on the grade of finish. 

To test this still further, two cutters 
of the same size exactly were placed side 
by side on an arbor. The cutters were 
ground together so as to be sure they 
were of equal diameter and they were 
ground on the arbor so as to be sure that 
the error would appear simultaneously 
for both cutters. A block of cast iron 
was finish-milled with these cutters in 
such a way that each cutter would sweep 
half the width of the block. The same 
number of marks appeared on both sides 
of the block, and these marks were ex- 
actly in line with each other, as might 
have been expected. The grade of finish 
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was the same for both sides. It was ne- 
glected to mark the two sides of the 
casting to show which cutter was operat- 
ing. After this test, all of the teeth but 
one of one of the two cutters were 
ground lower, so as to be out of action 
entirely, leaving only one tooth of the 
one cutter operative. Another cut like 
the first one was taken over the same 
block, and again the finish appeared the 
same on both sides. There was a differ- 
ence of opinion between different ob- 
servers as to which side was cut by the 
single tooth. By close _ observation, 
however, a difference could be detected 
when light fell on the work in a cer- 
tain direction, under which conditions 
ene side showed more gloss than the 
other. Straightness, flatness and smooth- 
ness to the touch were exactly the same 
for both sides, notwithstanding that one 
cutter had one tooth only and the other 
fourteen teeth. Though it is not recom- 
mended here to use cutters with one 
tooth only for finishing, the foregoing 
test shows plainly that there is no merit 
in fine spacing. Attention is again called 
to the fact, that even though the finish 
on a single piece might be better with 
more teeth in action, the average finish 
for an entire lot of pieces is better with 
less teeth. 


EnpD MILLs 


Figs. 11 and 12 show the end mills 
which are now considered standard by 
the Cincinnati Milling Machine Company 
and which fill practically all require- 
ments. They are made in sizes of 1 inch, 
1% inches, 1% inches and 2 inches in 
diamter, the smallest with four, and the 
largest with eight teeth. It will be noticed 
that in order to preserve the strength of 
the teeth it is necessary to mill the back 
of the teeth of the three smaller sizes 
with two faces. A number of tests have 
been made with these cutters, but no 
comparative tests as to power consump- 
tion. Their action is remarkably free. 
This was clearly demonstrated by the fol- 
lowing experiment: A 2-inch taper 
shank end mill milled a slot 1 1/16 inches 
deep in a solid block of cast iron at a 
rate of 6 inches per minute. The block 
was clamped to the table of the milling 
machine and the knee was fed upward. 
Under these conditions the chips did not 
free themselves from the cutter, but were 
carried around and ground up. The cut- 
ter was cutting over half its circumfer- 
ence. These two conditions combined 
make the task for the milling cutter about 
as difficult as is imaginable. There was, 
however, no sign of choking and the 
power consumption was not higher than 
it would have been with a spiral mill un- 
der ordinary conditions. The same cutter 
would remove from the end of the cast- 
ing a section 14 inches wide and 1% 
inches deep. Under those conditions, the 
chips would free themselves from the 
cutter and these chips were rolled up in 
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pieces much like the chips obtained from 
a broad planer tool, when taking a fin- 
ishing cut. This cut was taken with a 
feed of 11 inches per minute. Another 
similar cut, but 1 inch and 1% inches in 
section was taken with a feed of 33 
inches per minute. Similar, though much 
lighter cuts were taken with ordinary 
end mills, and in the same piece of cast 
iron. Again the cast iron seemed to be 
very hard, and became glossy when cut 
with an ordinary cutter, but appeared to 
be soft when cut with the wide-spaced 
cutter. 

Fig. 13 shows the shell end mills of the 
wide-spaced type, which are now consid- 
ered standard for their use by the Cin- 
cinnati Milling Machine Company. 








The Natural Increase in the 
Ratio of Burden to Labor* 


By JAmes B. STANWOOD} 


In all manufacturing processes in the 
determination of the cost of the finished 
article, it is usual to divide it into three 
elements—the cost of the material used, 
the cost of the labor that can be charged 
to the conversion of this material into 
the finished product, and the amount of 
the burden, or uverhead expense. This 
burden includes the cost of all other ex- 
penditures of labor and material neces- 
sary for carrying on tie processes of 
production, which are general in their 
character, and which catnot be charged 
directly to any portion of the actual 
labor or material. In this comnection the 
cost of selling the product should not be 
neglected, but should be considered a 
part of the burden. 

As a result of the constant improve- 
ment in machinery and processes, or to 
use a popular phrase, because of the 
increase in “labor-saving devices,” it can 
be stated as a law that: The ratio of 
burden to labor naturally tends to in- 
crease from year to year or period to 
period as industry progresses. 

This can be shown by an illustration: 
Let the material, labor and burden in a 
given process be equally divided so that 
each has a unit value of 2, then the total 
cost is 2 plus 2 plus 2 equals 6, the 


burden-labor ratio being . equals 1. 


If now by an improved machine, or by 
an improved process the labor is cut in 
half, then the total cost becomes 2 plus 
1 plus 2 equals 5, and the burden-labor 


ratio will be - equals 2. This is on the 


assumption that no other change has been 
made than that of cutting the labor in 
two. Let us consider a different set of 
values, in which the material is assumed 





*Extract of a paper presented before the 
Congress of Technology. 

+Vice-president and engineer, the Houston, 
Stanwood & Gamble Company, Cincinnati, O. 
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to be 2, labor 12 and burden 6. The total 
cost then becomes 2 plus 12 plus 6 equals 
20, and the burden-labor ratio is 
equals '%4. Suppose that an improved 
process or machine now reduces the labor 
from 12 to 3, a rather uncommon ex- 
perience; now the total cost becomes 2 
plus 3 plus 6 equals 11, and the burden- 


6 , . 
labor ratio is - equals 2. The saving in 
3} 


total cost is 45 per cent., but the burden- 
labor ratio is increased fourfold. 

In many cases in practice the saving 
in labor as outlined in these examples is 
brought about by the introduction of some 
new device or machine which is sold 
generally to the trade so that it is open 
to all manufacturers to secure the bene- 
fit of this improvement, but it also usual- 
ly happens that the competition among 
manufacturers gives most of this benefit 
to the consumer, and after a short period 
all the manufacturers are practically on 
the same basis, using the same grade of 
materials, the same type of tools and em- 
ploying labor at about the same cost. 

If this law of the natural increase of 
burden-labor ratio is not recognized, it 
follows that manufacturers who base 
their cost estimates on previously ascer- 
tained burden-labor ratios find themselves 
in the position of selling their goods at a 
low margin of profit, or no profit, or even 
at a loss. 

The two examples here given assume 
that the total burden itself does not in 
any way increase or decrease absolutely; 
on th. other hand, in many instances 
where improved machines or appliances 
are employed the total burden itself 
actually does increase. More elaborate 
machinery calls for greater care for up- 
keep and for a greater depreciation. It 
frequently folle«s that, although the net 
cost of the prod. ct is greatly reduced by 
a saving in labor, yet this entire saving 
in labor is not realized on account of an 
actual increase in burden. 

A prominent manufacturer recently 
stated to the writer that the use of high- 
speed steel] greatly increased his burden 
labor ratio over the use of the older 
steels. This, of course, is uue to the 
reduction in labor cost which the high- 
speed steel effected, but in addition the 
increased cost of this steel and the in- 
creased cost in the upkeep and the de- 
preciation of machines required to use 
this steel, also increase the actual burden; 
the net manufacturing cost, however, has 
been greatly reduced by the use of these 
improved cutting metals. 

The reduction in the labor cost of an 
article as shown above cheapens it to 
the manufacturer and, ultimately with 
free competition among the manufac- 
turers, cheapens it to the consumer. 

In conclusion it may properly be sug- 
gested that a scientific study of the cost 
of burden is an undertaking that promises 
the attainment of new economies; for 
great reductions are possible in the cost 
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of administration, and operation of buy- 
ing and selling, and in the maintenance 
and depreciation of plant. Thus in striv- 
ing for more efficient production, burden- 
saving methods are fully as valuable as 
labor-saving devices. 








Precision Lathe Work 


We are very apt to think of precision 
lathes as being only suited for taking 
very small chips, and it is somewhat of a 
surprise to see the illustration showing 
the ends of four bars recently turned in a 
Rivett lathe. This gives an extremely 
good idea of the stiffness of the lathe 
spindle and the general capabilities of the 
lathe. 

The two upper bars are of machinery 
steel, while the lower ones are of tool 
steel, each being reduced at one cut. One 
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HEAVY WorRK FOR A PRECISION LATHE 


of the chips is shown at the bottom of 
the illustration. 

When we consider a piece of 3-in. 
machinery steel projecting at least 134 
inches from the chuck, being turned at a 
single cut so as to leave a core of but 
1/32 inch in diameter, we realize that 
there could be no lost motion in the bear- 
ings and that the tool must have been 
rigidly supported. 

In the cases of the tool-steel bars, the 
cores of 0.005 in. and 0.010 inch, respec- 
tively, are extremely interesting and give 
an exceptionally good idea of the rigidity 
with which the work is held and of what 
can be done on one of these lathes. We 
are indebted to the Rivett Lathe Manu- 
facturing Company, Brighton, Mass., for 
the illustration and information. 
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The Erb Dial Test Ind cator 


The E. M. Erb Manufacturing Com- 
pany, Jersey City, N. J., is manufactur- 
ing a test indicator, shown herewith. 
A, Fig. 1, shows a front view of the 
indicator with dial removed and B is a 
back view, while Fig. 2 shows the de- 
tails of the mechanism. 

The face is covered with celluloid in- 
stead of the usual watch crystal and a 
noticeable feature is that the indicating 
spindle has a shoulder on it which pre- 
vents its being accidentally forced in too 
far and injuring the mechanism. The 
indicating hand is operated by a small 
coil spring and a steel tape running 
around a drum and over a pivoted sec- 

















Fic. 1. INsipze, FRONT AND BACK VIEW OF 
DiAL TEST INDICATOR 


tor to the indicating spindle, which is 
forced outward by a spiral spring in the 
barrel. 

At A, Fig. 3, is shown the way these 
indicators are tested for accuracy, being 
clamped into a block carrying a microm- 
eter head, the spindle of which is in 
direct line with and against the end of 
the indicator spindle. The accuracy of 
each division on the dial is thus checked 
up by the micrometer reading for both 
forward and backward movements. After 
the first test, the indicator is placed in a 
lathe tool post with the contact point 
against a mandrel placed between the 
centers, which is 0.05 eccentric and runs 
at 1200 revolutions per minute. Tested 
in this way for two minutes the indicator 
is again tried with the micrometer. 

At B is shown the method of using the 
indicator in a bench lathe and at C in a 
milling machine, the stem of the indi- 
cator, set into a split block being clamped 
between collars on the arbor. For spe- 
cial jig, or other work on a milling ma- 
chine or elsewhere, an indicator’ having 
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ANY and all new or 
improved machines) 
tools or shop applianc> 
es of interest to men’ 
responsible for results 
in machinery - makin 
plants will be briefly ilk 
ustrated and described 
here —— the machine 
shop news. 

A more full and detail- 
ed description will be 
given — when it is real 
news — if it can appear 
here first — before it 
is sent to other papers. 
ALL descriptions appear 
in ALL four editions of 
the paper—-Weekly, Month- 
ly, Weekly English and 
Weekly German 



















a dial on both sides is made, and a spe- 
cial point for inside use is made which 
multiplies the reading of the dial by two. 

Cut D, Fig. 3, shows the instrument 
used in a shaper to line up the vise jaws, 
and ail of the views illustrate the con- 
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venience of the tool for getting into dif- 
ficult positions. 

For all-around shop use this indicator 
fits in well, as its simple mechanism and 
compact case make it little liable to in- 
jury, while by its ease of adjustment, 
slight inaccuracies from any cause are 
quickly remedied. It was used for over 
two years, previous to being put on the 
market, by the manufacturer in his own 
shop on punch and die work requiring an 
unusual degree of accuracy. 

Offset Tip 
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Fic. DETAILS OF DIAL TEsT INDICATOR 
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Fic. 3. THe Way DiAt INpicators ARE TESTED AND SOME OF THE Ways THEY 
May Be Usep 
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Center Finder 


The center finder shown herewith de- 
vised for time saving in lathe work has 
a socket that fits on the 60-degree angle 
taper of center in tailstock of the lathe. 
When held in that position and fed up to 
work held and revolving in lathe chuck 
it immediately locates the center. The 
friction of the center finder on the lathe 
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Peck CENTER FINDER 


center is sufficient to hold for drilling 
and countersinking. Each center finder 
is sent out with a combination drill and 
countersink which are stock sizes with 
many imakers. The Nos. 0 and 1 have a 


short-length single-end drill and counter- 
sink about half the length of the double- 
end ones on the market, for the sake 
of compactness; the double-end ones may, 
however, be used. The No. 2 and No. 3 
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NEW ENGLAND 


John J. Adams, Worcester, 
build a new machine shop 


Mass.,_ will 


Wilkinson Brothers will build a new garage 
on Wisteria street, Salem, Mass. 

A one-story factory will be erected by the 
Westerly Jewelry Company, of West Mystic, 
Conn, 

I. 1. Sargent, South Weymouth, Mass., is 
in the market for a 
lathe. 


12-inch swing bench 


Jos. Wright, manager of Leicester (Mass.) 
Inn garage, intends to equip a new and larger 
gurage. 

The International Silver Company, Shelton, 
Conn., is to erect a two-story addition to its 
factory B. 

The Bath (Me.) Iron Works will erect a 
new foundry. Will be in the market for new 
equipment 

The garage owned by the Brockway-Smith 
Corporation, at Charleston, Mass., was de 
stroyed by fire 

The Wright Wire 
Mass., 
Palmer, Mass. 


(Company Worcester. 


contemplates erecting a plant at 

J. F. Foster, 166 Devonshire street. Bos 
ton, Mass., is in the market for a 22-inch by 
12-foot engine lathe 

The Hersey Manufacturing Company, man 
ufacturing water meters, is erecting a new 
factory at South Boston, Mass 

John J. Adams, of Worcester, Mass.. shoe- 
machine manufacturer, will erect a new build- 
ing to be used for a machine shop 
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are supplied with the regular double-end 
combination drill and countersink. 

This tool is manufactured by W. A. 
Peck, 141 Brewery street, New Haven, 
Conn. 








Ball Bearing Disk Grinder 


The accompanying halftone shows a 
new disk grinder, an important feature 
of which is the mounting of the spindle 
in ball bearings of the Hess-Bright type. 
The ball races are constantly supplied 
with lubricating grease through a cup 
over each bearing. 

Both tables are counterbalanced for 
convenience in making vertical adjust- 
ments and have a rocking motion across 
the face or disk, or can be fastened in 
a stationary position. They also have an 
angular adjustment to the face of the 
disk. The right-hand table has a sliding 
motion to and from the disk, operated by 
hand lever, and controlled by an adjust- 
able stop screw graduated in thousandths 
of an inch. This table is also provided 
with two tee slots for fastening suitable 
angle plates, or fixtures for the work in 
hand. The left-hand table has an ad- 
justable gage for angular work on the 
horizontal plane. 

Another important feature of the ma- 
chine is a self-contained exhauster at- 


News items for the 
sales department — 
where more equip— 
ment will be needed. 
Authentic news wv 
solicited for this de- 
partment, not rumors 
or gossip — facts 


The Wolk-Gertsacoy 
rovidence, R. IL., has been capitalized at 


Jewelry Company, 


$15,000 and will locate a plant in that city 


The round house, car shops and carpentet 
shop of the Boston & Maine Railroad, at Sa 
bornville, N. H., were destroyed bw fire Loss 
about $40,000 

The Standard Brass and Copper Tube Com 
pany, of New London, Conn., proposes to e1 
large its plant and has increased its capita 
stock to S75.000 

The factory of the Dane Machine Com 


pany, of Salem, Mass collapsed wrecking 


the building The concern manufactures 
leather machinery 
I. J. Flannery Company New tritain, 


Conn., incorporated with a capital stock of 
$50,000, will manufacture of 


plumbing supplies in that city 


engage in 


The Yale Iron and Stair Company has been 
organized and will establish works at West 
A new factory will be erected 
and equipped with modern machinery 


Haven, Conn 
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tached to the back. It is driven from the 
countershaft, exhausting sparks and dirt 
from the disk guards through the pedestal, 
discharging into a removable water box 
under the exhauster. 

















BALL-BEARING Disk GRINDER 


The machine shown carries disks 26 
inches diameter, has a spindle pulley 8x 
5'4 inches, a vertical adjustment of 7% 
inches and is manufactured by the Row- 
bottom Machine Company, Waterville, 
Conn. 








The plant of the Chas. Greiner Company, 
making riveting and spinning machines, New 


Haven, Conn was destroved by fire rhe 
company Is arranging to get into operation 
at once and hope to ready for business 
in a short t 
MIDDLE STATES 

Garage of |! Rt. Blackmore, Cleveland. O 
was destroyed by fire 

Th Joliet «Il Stee Construction ¢ 
pany wi enlarge {is plant, 

rhe Bake Motor \ icle Company, ¢ 
land, Ohio, is to d large garag 

Laahs Brothers f Appleton, Wis., will put 
pa rendering unt Wausa Wis 

rhe Lake Sh Railway wil onstruct tv 
more machir shops at Ashtabula, Ohio. 

rhe | ite id is anning to move its 
machine shop fro Kent, Ohio, to another 
ity 

Nordyke & Marmon Company, Indianapolis, 
nd., wi ild addition to its automo 
Dp 

Tioga Steel and Ir upany, Philadel- 
phia enn Ww iild an addition to its 
I nt 

art of the plant of the Camden (N. J.) 
Iron Works was destroyed by fire. Loss 


Shc 


Fr. Storsber 


g. Newark, N. J.. manuf 
ing gas and electric-light fixtures, w 


an addition 


The plant of the Flerence (N. J 
Works was damaged by a cyclone to the ex 


tent of Soin 
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built for the 
Company, at 


shop is being 
and Steel 


A machine 
Trussed Concrete 
Youngstown, Ohio. 

The Aluminum Goods Manufacturing Com- 
pany will erect a four-story addition to its 
plant at Manitowoc, Wis. 

Victor J. Humbrecht, Yardley, VPenn., is 
having plans prepared for the erection of a 


garage, with machine shop. 

W. M. Easterbrook, Vhiladelphia, lenn., 
has been issued a permit to build a one-story 
machine shop to cost $2000. 


The Vennsylvania Railroad is planning re- 
pair and car sheps on property it recently 
acquired at Toledo, Ohio. 

James H. Knoll, Reading, 
turer of washing machines, 
factory at 124-134 Maple 
Ohio, the Jackson Knife and 
has started a large addition 
to its plant on West State street. 

The International Harvester Company 
erect a six-story machine shop on Park ave- 
nue, near Fifteenth street, Milwaukee, Wis. 

The Elmer P. Morris Company, Elizabeth- 
town, Penn., manufacturing railway material, 
is making preparations to locate in Freedrick, 
Md. 

The Union 
burg, l’enn., 
an addition, 
plant. 

The plant of the Philadelphia 
Metal Stamping Company, 2215 
street, was damaged by fire to the extent of 


manufac- 
new 


Penn., 
will erect a 
street. 

At Fremont, 
Shear Company 


will 


Steel Castings Company, litts- 
commenced the erection of 
will double its present 


has 
which 


(l’enn.) 
Chestnut 


$3000. 
rhe Hupp Motor Car Company, of Detroft, 
a manufacturing plant at 


Mich., will open 
Windsor, Canada, for the manufacture of 
automobiles. 

The Standard Tool Company, Cleveland, 
Ohio, has increased its capital from $1,000,- 
000 to $1,500,000. Improvements will be 
made soon. 

The Lanston Monotype Machine Company, 
Philadelphia, Penn., will occupy a new build- 


ing to be erected at Twenty-fourth and Lo- 
cust streets. 

The Eldridge Company, Vhiladelphia, I’enn., 
distributors of the Garfield truck, will lease 
the garage building about to be built at 1617 
North 

F. R. Fribley, of Bourbon, Ind., has just 
erected a new garage and machine shop and 
expects to equip it completely with all mod- 


street. 


ern machinery. 

The Wetmore Adding Machine Company, of 
Milwaukee, Wis., will locate a factory at De- 
troit, Mich. Offices have been opened in the 


Ford building. 
It is reported that the amount which the 
Ontario & Western Railroad will expend on 


additions to its shops in Middletown, N. Y., 
will reach $250,000, 

The National Radiator Company, of Johns- 
town, Penn., has bought the Oliphant Steel 
and Iron Company, Trenton, N. J., and is 
reconstructing plant. 

The Eagle Manufacturing Company, Kan- 


sas City, Mo., will move its plant to Musko- 
gee, Okla. The company manufactures ag- 
ricultural implements. 


Manufacturing 
increased its 
Some new 


Switch Box 
Ohio, has 
$25,000. 


The Economy 
Company, Cleveland, 
capital from $5000 to 


equipment will be placed. 


The Acklin Stamping Company, Toledo, 
Ohio, has taken out a building permit for the 
erection of a new factory for the manufacture 
of metal-stamping devices. 

Hetherington & Berner, Indianapolis, Ind., 
structural iron workers, are building a new 
machine shop and will install some new elec- 
tric motors and appliances. 
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The Toledo (Ohio) Metal Furniture Com- 
pany has taken out a permit for the erection 
of an addition to allow space for further 
development in the business. 

The Niagara Radiator and Boiler Company, 
of North Tonawanda, N. Y., intends remodel- 
ing its whole plant in the immediate future, 
at an approximate cost of $100,000, 

The New York & Stamford Railroad Com- 
pany has awarded contract for the erection 
of additions to its plant at Port Chester, 
N. Y., including new machine shop. 

The Chisholm & Moore Manufacturing Com- 
pany, Cleveland, Ohio, has taken out a_ per- 
mit for an addition to its plant. The firm 
manufactures chain hoists, trolleys, ete. 

The Navy Department, Bureau of Supplies 


and Accounts, Washington, D. C., will open 
bids May 16, for 11 forging presses for 
l’uget Sound navy yard as per Schedule No. 
S475. 


A building permit has been taken out by 
the Willys-Overland Company, Toledo, 
for the erection of an addition to its present 
automobile plant, the new building to cost 
$15,000, 

The Bonnell Manufacturing Company, Cleve- 
land, Ohio, has been’ incorporated’ with 
$25,000 capital to manufacture and sell ma- 
chinery and electrical devices by Edgar H. 
l’ahn, Geo. S. Myers, M. M. Roche, ete. 


The Brookside Machine and Repair Com- 
pany, Cleveland, Ohio, has been incorporated 
with $10,000 capital to do a machine-mannu- 
facturing and repair business. Incorporators, 
M. Thebold, (. Marquard and 8S. E. Wese. 


The J. B. Wise Company, of Watertown, 
N. Y., manufacturing principally brass nickel- 
plated pipe and plumbing specialties, is plan- 
ning to equip a new brass rolling mill, which 
will necessitate considerable new machinery. 


Automatic Service Company, 
J., has been incorporated with a 
capital of $500,000 to manufacture § auto- 
matic machines. Incorporators, Chas. P. 


Ilalyburton, S. R. Leap, Jr., M. C.- Kirkbride. 


American 
Camden, N. 


The Finished Darts Manufacturing Com- 
pany, Newark, N. J., has incorporated 
with $15,000 capital to manufacture dies, die 
patterns, etc. Incorporators, 
Albert W. Gray, Henry F. 


been 
castings, Jas. 
I’. Callender, 
Merriam. 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, I). C., will open 
bids May 2, for lathe for Vortsmouth navy 
yard as per Schedule 3484 and crank-shaft 
lathe for Norfolk navy yard as per Schedule 
No. 3485. 

The Vannette Bobbinless Sewing Machine 
Company, Amsterdam, N. Y., has been incor- 
porated to manufacture sewing machines. 
Capital, $250,000, Incorporators, Chas. C. 
Washburn, W. W. Dickson, Thos. Stark- 


weather, etc. 

Fhe Bremen Manufacturing Company, which 
will manufacture a new patent calorie engine 
for pumping purposes, has been organized and 


will operate a new plant at Bremen, Ohio. 
W. S. Turner is president; II. E. Young, gen- 
eral manager. 

The Scudder Manufacturing Company, Co- 
lumbus, Ohio, has been organized to manu- 
facture and sell all kinds of automobile sup- 


plies and accessories. Incorporators, W. R. 


Scudder, G. L. Hempy, E. H. Mercer, ete. 
Capital, $15,000. 
The New York Heater and Supply Com- 


pany, Jersey City. N. J., has been organized 


with $50,000 capital by Wm. H. Goff, Nor- 
man E. Wiggins, M. C. Duane. The com- 
pany will engage as mechanical engineers, 
brass founders, boiler makers, ete. 

The Inter-State Supply Company, Toledo, 
Ohio, with a capital of $10,000, has been 


incorporated by C. D. Pettingell, Fred H. 


Ohio, * 
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Kruse, Jennie Samsen, W. J. Fritsche and 
Mark Winchester, for the purpose of manu- 
facturing automobiles and automobile parts. 

The Stuebing Company, Cincinnati, Ohio, 
has been formed with a capital of $25,000 
to manufacture and assembie automatic tire 
mounting machinery and other machinery. 
Incorporators, Wm. Stuebing. Walter A. Steub- 
ing, Edward Stuebling, Oliver G. Baily and 


W. H. Cobb, Ja. 

The Lippard-Stewart Motor Truck Com- 
pany has been incorporated with $350,000 
capital and will erect a plant at Buffalo, 
N. Y. Temporary offices are at 851 Ellicott 
syuare. Thos. R. Lippard and R. G. Stewart, 
both formerly connected with the Franklin 


Automobile Company, are the organizers. 


WEST OF THE MISSISSIPPI 
Philip Vogreba_ will 
shop at Delano, Minn. 


DD. J. Wilson, Lewiston, Idaho, is planning 
to build a box factory. 


erect a blacksmith 


Wm. Russell's blacksmith shop, at Luther, 
la., was destroyed by fire. 

The Cavour Mining Company, of Buhi, 
Minn., will erect a machine shop. 


E. J. Roberts, Spokane, Wash., will build a 
commercial garage and repair shop. 

Thos. Vogitance, of Dodge, Neb., will erect 
a blacksmith shop at West Doint, Neb. 

Ivie & Payne, Sheridan, Ore., will build a 
new commercial garage and repair shop. 

J. L. Strang, Euclid avenue, Spokane, Wash., 
has taken out a permit to erect a car shop. 

A. R. Berck, of Hastings, Neb., will erect a 
plant to manufacture copper cable lightning 
rods. 


The Anderson Furnace Works, Salem, Ore., 


is planning to increase the capacity of its 
plant. 
The board of education, Terrell, Texas, is 


planning to install manual-training equipment 
in the city high school. 


J. E. Hosmer, Silverton, Ore., is planning 


to build a plant for the manufacture of a 
garden-cultivating machine. 

Scott V. Davis, Medford, Ore., will build 
a new commercial garage and repair shop. 
Modern equipment will be installed. 


RK. F. Booth, Seattle, Wash., is having plans 
prepared for a commercial gerage and repair 


shop. Modern equipment will be installed. 


The Macomber Rotary Engine Company, 
Aliso street, Los Angeles, Cal., is contemplat- 
ing the erection of a factory at Santa Ana. 

The Western Boiler and Steel Company has 
been incorporated at Los Angeles, Cal., by 
G. W. Darby and D. M. Ward, with a capital 
stock of $50,000, 

The Vorterville North Eastern’ Railroad, 
Porterville, Cal., is having plans prepared by 
its engineering department for new shops to 
be erected in this section. 

k. B. Zane, Spokane, Wash., agent for the 


ackard automobile, will build a large com- 
mercial garage and repair station. A com- 


plete machine shop is included. 

The Sunset Loan and Automobile Company, 
Los Angeles, Cal:, will fully equip its large 
repair shop with all necessary machinery. 
The building is now being completed. 

The Chicago, Milwaukee & Puget Sound 
Railroad, Tacoma, Wash., will build new shops 
in this city. One will be used for coach and 
car work, the other for general repairs. 

The Star Drilling Machine Company, Akron, 
Ohio, has purchased property in the Floral 
Park section, near Les Angeles, Cal., and will 
erect a large factory for the manufacture of 
its drilling machinery. 

The Riverside Steel 
Riverside, Cal., recently 
taken out a permit to build a plant. 


Foundry Company, 
incorporated, has 
It will 
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be the first of a series to be erected by the 


company. J. J. Evans is manager. 
William E. Guy, of St. Louis, Mo., and 
associates, are forming a company for the 


purpose of establishing a $350,000 steel-roll- 


ing mill in St. Louis or East St. Louis. Mr. 
Guy was formerly with the Republic Iron 
and Steel Company. 

The Brassington-Stoneham Company, Los 


Angeles, Cal., manufacturers of pumping ma- 


chinery, will establish a plant on Central 
avenue. It will be equipped with machinery 
for the manufacture of its specialty, with a 
large machine shop for general work. 
CANADA 

The Dunning Sheet and Metal Works, of 
Ottawa, will build a large new factory. 

The Acme Electric Appliance Company, of 
Brantford, Ont., will locate a plant there. 

The Aluminum and Crown Stopper Com- 
pany are building a large new factory in 
Toronto. 

Hi. H. Williams, of Toronto, is head of the 
General Machinery Company, which will lo- 


cate a plant there. 
The Carette Kirk Company, manufacturers 


of plumbers’ supplies, will locate a new plant 


at St. Boniface, Man. 

The British Columbia Steel Corporation, of 
Vancouver, B. (., will buy large quantities 
of machinery for its immense new plant 
there. 

The Gillette Safety Razor Company is 


about to erect a new six-story factory build- 
ing for the manufacture of its safety razors, 
at Montreal, Canada. Plans are now being 
prepared by Lockwood, Greene & Co., of 


ton, Mass. 


Bos 








GENERAL MANUFACTURING 
NEW ENGLAND 


Uxbridge, Mass., will extend its water 
system. 

Brewer, Me., will build a new pumping 
station. 

Ashland, Mass., will build a new pumping 


station. 
Chesterfield, Mass., contemplates building a 
plant. 


hew power 


Somersworth, N. H., will erect a municipal 


electric-light) plant. 

Dublin, N. H., is contemplating the pur- 
chase of a stone crusher. 

Andover, Mass., will spend $20,000 on im- 
proving its water system. 

The Westport Water Company, Westport, 
Conn., will install a_ boiler. 

Wm. Skinner & Sons, Holyoke, Mass., will 


silk 


Springfield, Mass., will make improvements 


erect an additional mill. 


in its municipal power house. 
William Engel & Co., Orono, Me., contem 
plate installing a steam plant. 


Crocker & Burbank Company, of Fitchburg, 
Mass., will build a new paper mill. 


The shop of Louis Romfer, cabinet maker, 


New Haven, Conn., destroyed by fire. 
The Worcester (Mass. Cold Storage Com- 
pany will erect a three-story addition. 


The Standard Fabric Company, Fall River, 
Mass., will install a boiler and engine. 

Ek. A. Baxter, Hyannis, Mass., contemplates 
installing a 2500-light generating plant. 
Company, Portland, Me., is 
for electrical equipment. 


The Portland 
in the market 

The New London (Conn.) Gas and Electric 
Light Company will make improvements. 

The Hutchins Organ Company will build 
a new four-story factory at Waltham. Mass. 
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H. E. Prescott, Allston, Mass., is in the 
market for a 15-horsepower gasolene engine. 
Chicopee, Mass., has appropriated $73,000 
for improvements in its electric-lighting plant. 


The Salem (Mass.) Gaslight is to erect two 
new buildings for the manufacture of water 
gas. 

The Central Ice Manufacturing Company, 
Boston, Mass., will install a boiler and en- 
gine. 

The Middletown (Conn.) Electric Light 
Company will make improvements in its 
plant. 


rhe plant of the Columbian Canning Com- 
pany, Lubec, Me., was destroyed by fire. Loss, 
$35,000. 


The Boston Elevated Railroad, Boston, 
Mass., will install boilers, turbines and ac- 
cessories. 

Winship-Boit & Co., Wakefield, Mass., are 
to install new bleaching machinery in their 


new dychouse 

rhe Goetz Silk Manufacturing Company, 
llolyoke, Mass., will build a new mill. Will 
use electricity 

The sawmill and machinery owned by 


Brothers, of Hanover, N. IL., was de- 


Vroctor 
stroyed by 


The plant of the Hawthorne Company, car- 


riage manufacturer, New Haven, Conn., was 
destroyed by fire. 

One of the mills of the Boston Bedding 
Company, at South Natick, Mass., has been 


destroyed by fire 


The board of trustees of the Industrial 
school, New Bedford, Mass., will install a 
boiler and engine. 

The Ilennessey, Maxwell & Hennessey Shoe 
Company, Lynn, Mass., will erect a new 
three-story factory 


The Celluloid Starch Company, New Ilaven, 


Conn., is to erect a three-story addition to 


its factory in this cit) 


The Temple Stuart Chair Company has pur- 


chased land at Baldwinville, Mass., and will 
erect a furniture’ factory 

The Boston Manufacturing Company, Wal 
tham, Mass., has p!aced contract for the erec 
tion of a new boiler house. 

The Rathburn Knitting Company, Woon 
socket, R. 1., is to double the capacity of 
its plant by a big addition 

Cc. W. Dean & Co., have broken ground for 
a large shoe factory at Natick, Mass Over 
200 people will be employed 

The Dwight Manufacturing Company, mak 
ing sheetings, etc.. of Chicopee, Mass., con 
templates enlarging its plant 

The town of Blue Hill,-Me., is contemplat 
ing installing a waterworks system, including 


plant. 


Rhode, 


gasolene engine pumping 


Ii. Mintell both of 


and Carl IP. 


Providence, R. 1., are to equip a plant for 
the manufacture of glazed paper. 
An addition will be made to present plant 


, 


Providence «(R. LL.) 
mill 
England Moral 
hospital with 
I’lain, 


Braid 


erected 


of the Company, 
and a new 
The New 
will erect a 
boiler house at 


three story 

Reform 
laundry 

Mass. 


Society 
new and 


Jamaica 
(Mass.) Cold Storage and 
is to expend $26,000 for 


The Worcester 
Warehouse Company 


a large addition to its present plant. 
W. L. Jones, 50 Francesca avenue, West 
Somerville, Mass., is in the market for a 


three-horsepower marine gasolene engine. 


The large ice plant on Swains Pond ave 
nue, Melrose, Mass., owned by Miss Orrietta 
Towner, destroyed by fire Loss, S30.000, 

The J. D. Bergen Company, of Meriden, 
Conn., is not to establish a branch plant in 


St. Louis, as mentioned in a previous issue, 
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The Harvard Knitting Mills, Wakefield, 
Mass., has purchased land on which a three- 
story mill will be erected near its present 
plant. 

The National Fiber Board Company is 
building a new factory at Buxton, Me., and 
will install 500- to 600-horsepower water 
wheels. 

Bufumville village, near Oxford, Mass., 
has been purchased by J. Stansfield, of Am- 


sterdam, N. Y., who will erect a large woolen 
felt mill there. 

The city of New Britain, Conn., is drawing 
plans for additions to the high school. Space 
for boiler room and manual 


is to be used 


training purposes. 


Manufacturing Company, 
with a capital stock of 
shop for the manufac- 
novelties. 


Ilubbard-Jopson 
Meriden, Conn., 
$20,000, will equip a 
and metal 


ture of wood 


The Russell Falls Paper Company, Russell, 


Mass., has taken over a building formerly oc 
cupied by the Russell Brick and Tile Com 
pany, and will manufacture paper. 

The Galpin-Griffen Manufacturing Com- 


pany, Woodbury, Conn., has been incorporated 
for $50,000 and will the manufa: 
articles. 


engage in 
metal 
Standard Woven Fabric Company 
Worcester, Mass., and 
plant to manufacture 
fabrics. 


ture of wooden and 


The 
organized at 

erect a 
belting, 


has 
pro- 
and 


been 
poses to 


deal in hose and woven 


MIDDLE STATES 


The Kleine Optical Company, Chicago, IIL., 


will erect a new factory. 


has voted $30.000 bonds 


plant, 


Escanaba, Mich., 
municipal 


gas 


for a 


build an electric-light 


James S. Miller will 


plant at Sumneytown, 


Vincentown, N. J., will install an electric 


generator for light purposes 

The mill of Frederick Kellar, Mannsville, 
N. Y., burned Loss, $10,000, 

The Standard Oil Company, Cleveland, 
@hio, will build a new boiler house. 

The Ideal Cocoa and Chocolate Company, 
Lititz, I’enn., will enlarge its plant. 

The VPooley Furniture Company, VPhiladel- 
phia, Venn., is building an addition. 

The village of VDort Chester, N. Y., will 
build a $100,000 sewage-disposal plant. 

Fire partly destroyed the paper-box fac 
tory of Owens & Traeger, Lloboken, N. J. 

The Lakeside Paper Company will soon let 
contracts for a new plant at Neenah, Wis. 

The Howard Demountable Rim Company, 


‘Trenton, N. J., is building a new factory 


The National Biscuit Company is consider- 
ing the erection of a plant at Niagara Falls, 
x. ¥ 

\\ kk. Dolts & Co., Philadelphia, Venn., 
will build a three-story brick distillery. Cost, 
s7500 

The Dean Elcetric Company, of Elyria, 
Ohio, is having a large addition added to its 
plant. 

rhe Cleveland & Vittsburg Railroad, Cleve 
land, Ohio, is to build a complete coal-hand 


ling plant. 


rhe plant of the Blairsville (lenn.) Enam 


eling Company was partly destroyed by fire. 
Loss, $25,000, 

The Mohawk Silk Fiber Company, of Ful 
tonville, N. Y., will locate its factory at 


Kingston, N. Y. 
The Katonah 
N. Y., will spend 
proving its plant. 
The 
delphia, 


Katonah, 
and iia 


Lighting Company, 


$45,000 extending 


Rubber 
build a 


Quaker City 
Penn., wil! 
S9000 


Phila- 
addi- 


Company, 
two-story 


tion to cost 
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The Allegheny Steel Company, of Pittsburg, 
will install another open-hearth furnace and 
additional soaking pits. 

The Syracuse Lighting Company, Syracuse, 
N. Y., is planning improvements to its plant 
und extension of mains. 

The Struthers Furnace Company is soon to 
construct a dry-cleaning gas plant at its fur- 


naces in Struthers, Ohio. 

The tar-paper plant of the Stowell Manu- 
facturing Company, Jersey City, N. J., was 
partly destroyed by fire. 

The Scranton (Venn.) Lace Curtain Com- 
pany is erecting an addition and will also 
build a new boiler house. 


J. Bernhard, manufacturer of bar fixtures 


at East Buffalo, N. Y., will erect a four- 
story woodworking factory. 

The Badger Chemical Company, of Wau- 
kesha, Wis., will build a turpentine plant 


equipped with 12 retorts. 
John Owen & Son, yarn manufacturers and 
will, it is said, 


wool carders, Jefferson, Wis., 
rebuild mill recently burned. 

Bunkard & Rivard, of Turtle Lake, Wis., 
have secured the installation of a pea-can- 
ning factory to cost $40,000. 

The Defiance Paper Company, Niagara 
Falls, N. Y.. has drawn plans for doubling 
the capacity of its present plant. 

The Bullock Baking Company has _ pur- 

Albany, N. Y., and will 


property at 
bakery on 


chased 
erect a S20,000 same. 

A special aldermanic committee is investi- 
gating the advisability of Schenectady, N. Y., 
building a municipal lighting plant. 

The St. Lawrence Dairy Products Company, 
Watertown, N. Y., is erecting a plant in 
Watertown to manufacture butter. 


At Greenville, Ohio, Aaron Eller & Son 
have purchased a site on Euclid avenue for 
the erection of an artificial ice plant. 

Power plant of the St. Croix Power Com- 
pany, Apple River Falls, Wis., has been 
wrecked by an explosion. Loss, $500,000, 

The garbage reduction plant, operated by 
the Wilmington (Del.) Sanitary Company, 
was destroyed by fire. Loss, about $40,000. 


The Bostal Brothers, proprietors of a 
brewery, at Bueyrus, Ohio, will soon begin 
the erection of a large artificial ice plant. 

Fire destroyed the plant of Chas. I. Tag- 
liabue Manufacturing Company, Brooklyn, 
N. ¥ makers of thermometers and barom- 
eters. 

The Manhattan Soap Company will erect a 
1G-story building on property at Thirty-first 
and Thirty-second streets and Tenth avenue, 


New York 

Denton & Waterbury Company, of White- 
boro, N. Y., has purchased eight acres at that 
point and will erect a planing mill and estab- 


city 


lish a lumber yard. 

Fire destroyed the machine and cabinet 
department of the Ohio Valley Furniture 
Company's plant at Gallipolis, Ohio. Loss, 


estimated at $100,000, 


rothers Company, Rochester, N. Y., 
preserves, are planning an ad- 
factory at a cost of 


Curtice 
manufacturing 
canning 

S25.000 


dition to its 
approximately 


Power equipment will be required for the 
14-story hotel to be erected for the Penn- 
sylvania Hlotel Company, at Penn avenue and 
Seventh street, Vittsburg, Penn 


Manufacturing 
fountair 
avenue, 


Storandt 
soda-water 


Lyell 


The 
making 
property on 


Company. 
purchased 


~ &. 


has 


tochester, 


and is erecting a factory building 
The Electric Storage Battery Company has 


the building of a six 
plant at Nineteenth 
Philadelphia 


contract for 
addition to its 
Allegheny 


awarded a 
story 
street 


and avenue 
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Power equipment will be required for the 
12-story hotel to be erected for J. M. Hender- 
son, at Euclid avenue and East Fourteenth 
street, Cleveland, Ohio. Architect A. C. Wolf 
is preparing the plans. 

The Zeroze Manufacturing Company, Cleve- 
land, Ohio, recently organized with $400,000 
capital, has opened an office in the Rocke- 
feller building. Is looking for site on which 
to erect a plant for manufacturing tin cans, 
ete. 


Proposals will be received until 1 p.m., 
May 15, at the Watervliet Arsenal, Water- 
vieit, N. Y., for furnishing steel, hardware, 
oils, ete., during the year ending June 5, 
1912. Lieut.-Col. W. W. Gibson, commanding 
officer. 

The Wolfgram Marble Company, of Port 


Clinton, Ohio, will build a plant as soon as 
a location has been decided upon. Artificial 
marble and cement products will be manu- 
factured. F. S. Culver, of Port Clinton, is 
the president. 

Proposals will be received by 
FF. E. Hobbs, Rock Island Arsenal, 
land, Ill, until 10 a.m., May 8,for materials 
and supplies for year ending June 30, 1912, 
including hardware, leather, steel, iron, oils, 


etc. 


Lieut.-Colonel 
Rock Is- 


chemicals, 

The Isthmian 
ton, D. C., will 
May 10, for material 
year ending June 30, 1912, including 
rails, frogs, switches, tieplates, track 
nut locks, nuts, pipe, wire rope, babbitt metal, 


Commission, Washing- 
bids until 10:30 a.m., 
and supplies for the 


Canal 
receive 


steel 
bolts, 


wire, etc. 


SOUTHERN STATES 


A new 300,000-gallon pump will be in- 
stalled in the city waterworks, Waycross, Ga. 


The Perfection Mattress Company, Bir- 


mingham, Ala., will locate a branch factory 
in Mobile. 
The Jacksonville (Fla.) Electric Company 


has commenced work’ on a new $500,000 
power house. 

Ii. Lindenberg, New Orleans, La., is erect- 
ing a large new shoe factory at 2256 North 
Claiborne avenue. 

The Duncan Cotton Mills, Greenville, 8S. C., 
has awarded contract for the construction 


of a $1,000,000 mill. 
Linen Mills, Greenville, S. C., 
$200,000 capital by 


Stanton, 


The Clayton 
been organized with 
MeDavid, Robert L. 


WEST OF THE MISSISSIPPI 


The city of Central Point, Ore., will install 
sewer system. 


has 
_- = 


ete. 


a new 


The city of Glendale, Wash., will install a 


new waterworks system. 

The city of Trinidad, Wash., will install 
a new waterworks system. 

The Hartley (Iowa) Creamery Company 
will build a modern creamery. 

sonds have been voted at Milo, Iowa, for 
a municipal gas-lighting plant. 

The city of Anzheim, Cal., will install a 


municipal eletcric-lighting plant. 
Waterville, 
electric-light 
G. If. Webb, of 
ing the erection of an ice-cream factory. 


voted $153,000 bonds for 


and waterworks. 


Kan., 
plant 


Seymour, Towa, is consider- 


Th Inland Empire Company, Metolius, 


Ore., will install new pumping equipment. 
The Big Basin Lumber Company, Klamath 
Falls, Ore., will build a new planing mill. 
The Farmers’ Co-Operative Creamery Com- 
pany, at Garner, Iowa, will erect an addition. 
The Alfalfa Products Company. of Su- 
perior, Neb., will erect an alfalfa meal mill. 
The Turner Oil Company, operating at 
Coalinga, Cal.. will install a new boiler plant. 
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The Carthage Fuel Company, San Antonio, 
New Mexico, will install new boiler equip- 
ment. 

The Randolph Fruit Company, Chula Vista, 
Cal., is building an addition to its packing 
plant. 

The Granger (Wash.) Brick and Tile Works 
is planning to double the capacity of its 
plant. 

The Independence Canning Company, of In- 
dependence, Iowa, will erect a_ three-story 
cannery. 

Wing & Campbell, Eugene, Ore., are plan- 
ning to install a cold-storage plant in their 
building. 

The National Briquetting Company, of Ken- 
N. D., is planning to put in a com- 
plant. 


mare, 
plete 

The Gardiner Lumber Mill Company, Gard- 
iner, Ore., is planning to make improvements 
in its plant. 

The city of Burley, Ida., is 
install a new waterworks system. 
$45,000. 


planning to 

Estimated 
cost, 
Ore., is 
plant at 


Petch, Medford, 
erection of a 


Thomas D. con- 
templating the 


Roseburg, Ore. 


fas 


A franchise has been granted C. B. Hersey 
Company to install an electric-light plant at 
Langford, 8S. ID. 

The city of Mountainhome, Idaho, has voted 
bonds for $35,000 for the installation of a 
waterworks system. 

Roller Mill, recently 
a feed mill and 


The Eddyville (lowa) 
burned, will be rebuilt as 
cement-block factory. 

The Temescal Water Company, Corona, Cal., 
is planning to make improvements and addi- 
tions in its system. 


The Porterville North Eastern Railroad, 
Porterville, Cal., is having plans prepared for 
a new packing house. 


A. Beilstein, of Toppenish, Wash., is at the 
head of a company to erect an artificial ice 
and cold-storage plant. 


The Union Oil Company, Los Angeles, Cal., 
will build a new pumping station on its oil 
property near Whittier. 

Bottling plant of the Hamm Brewing Com- 


Paul, Minn., was partly destroyed 
$100,000. 


pany, St. 


by fire. Loss, 


The Builders’ Brick Company, Seattle, 
Wash., is having plans prepared for a _ three- 


story addition to its plant. 


The Bell Brothers Piano Company, Law- 
rence, Kas., will locate in Muncie, Ind., where 


a new plant will be erected. 


Harriet E. Wright, Gordon (near Tacoma), 
Wash., is planning to install a pumping plant 


on property in this section. 


W. M. Costley 
Phenix, Ariz., 
broom factory in 


and L. S&S. 
are planning to 
this section. 


Thompson, 
establish a 


The city of Bellingham, Wash., is planning 
to make extensions in its pumping system. 


Hi. A. Whitney is city engineer. 

The Consolidated Gas and Electric Com- 
pany, San Diego, Cal.. will make additions 
and improvements in its gas plant. 

George Brinson, Council, Idaho, will build 
a factory in this vicinity for the manufac- 


ture of cement and brick products. 

The American Fish and Oyster Company, 
San Francisco, Cal., has taken out a permit 
to build a new three-story building. 

The Power and Light 
Portland, is planning to build a 
kilowatt plant on Hood river. 

The Heimback Truck Company, Puyallup, 
Wash., manufacturer of wheelbarrows. trucks, 
ete.. will remove its plant to Olympia. 


Pacifie 
Ore., 
power 


Company, 
2000- 
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The Pacific Gas and Electric Company, San 
Francisco, Cal., will make improvements and 
extensions in its gas system at Fresno. 

The city of Vhenix, Ariz., will install a 
new sewer system to cost $200,000. Olmsted 
& Gillelen, engineers, Los Angeles, Cal. 

M. E. Mozengo and W. H. Carr, of Clarion, 
Iowa, have purchased the electric-light plant 
and will make extensive improvements. 

A franchise has been granted to the Dark 
Dam Power Company, of Eldora, lowa, to 
install a $10,000 light and power plant. 

The Balfour-Guthrie Company, Portland, 
Ore., will build a large cement plant at Bell- 
ingham, Wash. Estimated cost, $1,500,000, 

A. Olinger, Everett, Wash., is planning to 
build an addition to his woodworking shop 
and will install new planing-mill machinery. 

S. G. Addington, Council, Idaho, is at the 
head of a company which will build a cement 


and brick-manufacturing plant in this sec- 
tion. 

J. J. Newell, North Anderson street, Los 
Angeles, Cal., has taken out a permit to 
erect a new laundry plant. It will be fully 
equipped. 

The sawmill and shingle mill of the Elbe 
Lumber and Shingle Company, Elbe, near 
Tacoma, Wash., was destroyed by fire. Loss, 


$100,000. 

Power-plant equipment will be required in 
the 10-story office building to be erected by 
the H. W. Corbett estate, Portland, Ore. Cost, 
$650,000. 

The Pacific Telephone and Telegraph Com- 
pany, San Francisco, Cal., will build a three- 
story substation at Hollywood, near Los An- 
geles, Cal. 

I’. S. Venable, Redondo Beach, Cal., is plan- 
ning to install a rock-crushing plant in this 
vicinity. A. B. Steel, Redondo Beach, will 
be manager. 

The Ventura 
Ventura, Cal., 
carpenter shop. 
be required. 


Mill and Lumber Company, 
will build a new cabinet and 
Woodworking machinery will 


The Booth Fisheries Company, now located 
at 207 Fifth street north, Minneapplis, Minn., 
is planning to build a new $500,000 cold- 
storage plant. 

The Douglas County Irrigation Company, 
Wenatchee, Wash., will install a large pump- 
ing plant on 10,000 acres in the Jamison 
Lake district. 

Libby, McNeil & Libby, Chicago, IIL, 
products, have purchased property 
Selma, Cal., and will build a large 
canning factory. 


food 
near 
peach- 


Amen Moore, Oswego, Ore., is at the head 
of a company which will build a large ce- 
ment plant in this vicinity. About $500,000 
will be expended. 

The oil-pumping 
Portland & Seattle 
Wash., was destroyed 
mediately rebuilt. 


the Spokane, 
at Lamont, 
It will be im- 


plant of 
Railroad, 
by fire. 


Geo. H. Tully and M. P. Barnes, Quincy, 
Cal., are at the head of a company which is 
planning to build a series of power plants 
on the Feather river. 

The plant of the North Washington Con- 
densed Milk Company, Newberg, Ore., was 
destroyed by fire; considerable machinery was 
damaged. Loss, $15,000. 

The Veterans’ Home, Olympia, Wash., will 


build a new power plant to cost about 
$35,000. J. W. Bullard, architect, Tacoma, 
is in charge of this work. 

F. S. Fling and C. F. Chiles, of St. Paul, 


Minn., have organized the Mahjor Cast Stone 
Company, and will erect a cement-block fac- 
tory at McLaughlin, S. D. 

The Valhalia Orchard Company, Wenatchee, 
Wash., will make improvements in its irriga- 
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tion system to cost about $15,000. A new 


pumping plant will be installed. 

M. W. Fockler, Winona, Wash., has pur- 
chased property in this section and is plan- 
ning to install a power plant, to be used in 
supplying neighboring communities. 

Tower-plant equipment will be required in 
the new hotel building which will be erected 


at Los Angeles, Cal., by the Consolidated 
Realty Company. Estimated cost, $1,000,000, 
The board of commissioners, Los Angeles, 


Cal., has requested an appropriation of $5500 
for the purchase of rock-crushing machinery. 
The supply committee has the matter in 
charge. 

The Municipal Light and Power Company 
has been incorporated at San Francisco, Cal., 


by Rudolph Spreckels, Claus Spreckels and 
I". S. Scales, with a capital stock of 
$1,000,000, 


Power-plant equipment will be required in 
the new seven-story hotel which is contem- 
plated at Los Angeles, Cal., by the Birnbaun 
Investment Company. It is planned to build 


two such structures. 
The Golden State Laundry Company, San 
edro (Los Angeles), Cal., is having plans 


prepared for a new laundry plant on Fourth 
street. It will be fully equipped with all 
necessary machinery. 
Power-plant equipment will 
the new office building to be erected at 
Lake City, Utah, by P. J. 
Portland Cement Company of 
$175,000 will be expended. 
The Davis & Weber 
pany, Ogden, Utah, is 
5500-horsepower power plant 
Estimated $300,000, 
ment work is contemplated. 


be required in 
Salt 
Moran, president, 
Utah. About 


Counties Canal Com- 
planning to build a 
near Riverdale. 


cost, Other improve- 


Power-plant equipment will be required in 
the new 10-story building to be erected at 
Tacoma, Wash., by R. W. Prigmore and as- 
sociates. Estimated cost, $300,000. Russell 
& Babcock, architects, Tacoma. 

Power-plant equipment will be required in 
the new 10-story office building to be erected 
at San Francisco, Cai., by J. E. Leicesster 
and others. Estimated $200,000. Reid 
Brothers, architects, San Francisco. 


cost, 


Power-plant equipment will be required for 
the new group of hospital buildings to be 
erected by the St. Luke's Hospital, San Fran- 
cisco, Cal. Estimated cost, $1,000,000. Louis 
IP’. Hobart, architect, San Francisco. 


The Sterling Telephone Company, Puyallup, 


Wash., has been granted a franchise to op- 
erate in the Puyallup valley. The company 
will at once commence the installation of a 


system. G. Hl. Judges is president of this 


company. 


The Utah Lake Irrigation Company, Provo, 
Utah, has been organized by J. R. Murdock 
and J. W. Knight. The company owns prop- 
erty in Salt Lake county and is planning for 
extensive work. Pumping equipment will 
be required. 


The Golden Rod Milling Company (flour), 
Portland, Ore., has been organized to succeed 


the Acme Mills Company, whose plant was 
recently destroyed by fire. This plant will 
immediately be rebuilt. A. S. Goss is presi- 
dent of the company. 


The Coachella Valley Ice and Electric Com- 
pany, Coachella, Cal., is planning to build a 
large ice plant in this section: an electric- 
lighting and power plant to supply this vi- 
cinity will also be erected. W. F. Holt is the 
head of this company. 

The Newport Power Company. Newport, 
Ore., has been acquired by new interests and 
will be known as the Yaquima Electric Com- 
pany. The power plant will be improved and 
new equipment installed. About $30,000 will 
immediately be expended. 
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Port Arthur, Ont., will develop power on 
the Current river. 


J. W. Miller, of Newcastle, N. B., will equip 
a $150,000 tannery there. 
North Battleford, Sask., will spend $38,000 


fur waterworks machinery. 

The Sun Brick Company will establish a 
$200,000 plant at Toronto. 

IIlamilton, Ont., is building a new muni- 
cipal light and power plant. 

William Drador will equip a large new 


planing mill at Chatham, 
St. Vital, Man., will build a 


electric railway and power house. 


Ont, 


municipal 


The Winnipeg Electric Railway Company is 
building a large new power house. 
London, Ont., will buy new transformers 
for the hydro-electric power stations. 

Fire 
ton 


destroyed 
Furniture 


the plant of the 
Company, Goderich, 


Kensing- 
Ont. 
The Manson Campbell Carriage Company, 
of Chatham, Ont., will extend its plant. 
F. G. Bell is at the head of a company 
which will erect a canning plant at Grimsby, 
Ont. 


Fire $25,000 damage to the plant 
of the Hyman Tannery Company, at London, 
Ont. 


caused 


The city of Moosejaw is calling for tend- 
ers for a 25-horsepower gasolene traction en- 
gine. 


Moosejaw, Sask., will buy 300 \-inch 
water meters, 50 %-inch, 25 1l-inch and 12 


2-inch. 


Sturgeon Falls, Ont., will spend $50,000 de- 


veloping electric energy for power and 
lighting. 

The Robertson Taint and Varnish Com- 
pany, of Toronto, will locate a big new fac- 
tory there. 

The Moosejaw Times [Printing Company 
will equip a complete new plant with all the 
latest machinery. 

The Canadian Light and Power Company, 


of Montreal, will spend $4,000,000 developing 
power at Cedar Rapids. 


The Quebec Railway, Light, Heat and 
Power Company will make important exten- 
sions to its plant and system. 

Arthur Reid, superintendent of the city 


lighting plant, at Lethbridge, Alberta, is call- 








ing for tenders for a 1500-k.v. alternating- 
current generating unit and a rotary con- 
verter set. 
MINING 
4 4 x 
The Nevada Wonder mine, Wonder, Nev., 
will install new machinery. 
The Cour d'Alene mine, Coeur d'Alene dis- 
trict, Idaho, will install new equipment. 


The Economic Mining and Milling Company, 
Carrizozo, N. M., will install new machinery, 


The National Mines Company, National, 
Nev., will increase the capacity of its mill. 

The Oriole Gold Mining Company, Galice, 
Ore., is contemplating the erection of a mill- 
ing plant. 

The Montana Consolidated Mining Com- 
pany, Libby, Mont., is planning to build a 
new stamp mill. 

The Ima Consolidated Mining Company, 
near Salmon, Idaho, is planning to install a 
10-ton concentrating mill. 


The Copper Queen Mining Company, Doug- 
las, Ariz., will build a new smelting plant in 
this vicinity in the future. 

The Arkansas-Arizona Copper Company, 
Jerome, Ariz., will make improvements in its 
plant and install new equipment. 


near 
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The East Butte Copper Company, operat- 
ing the Pittsmont mines, Butte district, Mont., 


is planning to install new machinery. 


The Antelope Valley Gold Mining Com- 


pany, operating at Rosamond, Randsburg dis- 

trict, Cal., will erect a cyanide plant. 
The Zapote mine, Chinipas district, 

huabua, Mex., will make improvements in its 


plant; cyanide equipment will be installed. 


Chi- 


Hamberg, near 
install a 
future. 


The Hartford Arizona mine, 
Tombstone, Ariz., is planning to 
two-mile aérial tramway in the near 

The Ca@ur d'Alene-Jarbidge Mining 
pany, operating in the Jarbidge, Nev., 
trict, is planning to erect a five-stamp 
and plant. 


Com- 
dis- 
mill 
cyanide 

The Hydro-Electric Company, operating the 
French Hill group, Placerville, Eldorado 
county, Cal., is contemplating the erection of 
a large stamp mill 








BusINEss ITEMS 


The plant of the Charles Greiner Company, 
manufacturer of riveting 


New Haven, Conn., 

machines. wire-straightening, cutting and 
forming machines, was destroyed by tire on 
April & Arrangements have been made for a 


continuance of operations at once. 

The Standard Woven Fabric Company, Wor- 
Mass., has organized and inecor- 
under the Massachusetts, 
capital of $400,000, pur- 
the business of the Woven 


Rubber Company. are 


been 


laws of 


cester, 
porated 
with a and has 
Multiple 
The officers 
Burdick, 


chased 


Hose and 


George ID. Moore, president; A. II. 
treasurer, and Thomas J. Daley, secretary and 
clerk. Mr. Moore was formerly secretary ot 
the Multiple Woven Hose and Rubber Com- 
pany, and Mr. Burdick was purchasing agent 
of the General Electric Company. 

The tooper-Falkenau Engineering Com- 
pany has recently been formed to take over 
the business of George K. Hooper, designer 


plants. Mr. 


organizer of industrial 
experience covers a 
work, including the 
wide variety of 
jects. Mr. Falkenau, in joining forees with 
Mr. Hooper, withdraws from the Falkenau- 
Sinclair Machine Company, of Philadelphia, 
of which he has been president for a number 


and 
Hlooper’s 


period ot art) 
designing and 
industrial pro- 


years ol 
planning of a 


of years. Hlis best known work is in the 
field of designing and manufacturing special 
machinery. The new firm will carry on the 
same class of work that each member has 
done previously and is prepared to furnish 
engineering advice and special designs of all 


kinds for industrial plants. 


AMERICAN MACHINIST 


screw plates. Illustrated, 156 pages, 5x7 
inches, paper. 

Climax Hoist Company, 1753-55 North How- 
ard street, Philadelphia, Penn. Catalog C. 
Hoists, trolleys, cranes. Illustrated, 32 pages, 
344x6 inches, paper. 
tend Machine Tool Company, South 
Catalog No. 41. Foot and power 
engine lathes. Illustrated, 32 


paper. 


South 
Bend, Ind. 
screw-cutting 


pages, 6x9 inches, 








ForRTHCOMING MEETINGS 


Southern Hardware Jobbers Association and 
American Hardware Manufacturers Associa- 


Antonio, Texas, 


tion; joint convention, San 
St. Anthony hotel, April 26, 27 and 28, 1911. 
National Machine Tvol Builders’ Associa- 


tion, spring meeting, May 18-19, 1911, Llotel 
Marlborough-Blenheim, Atlantic City. Chas. 
E. Hildreth, secretary, Worcester, Mass. 


American Foundrymen’s Association, an- 
nual convention, Pittsburg, Penn., May 23 to 
26, 1911. Richard Moldenke, secretary, 
Watchung, N. J. 

American Society of Mechanical Engineers, 
spring meeting, Pittsburg, Penn., May 30 to 
June 2, 1911. Secretary, C. W. Rice, 29 West 
39th St., New York City. 


The Institute of Operating Engineers. Reg- 
ular meeting second Thursday of each month, 


L:ingineering Societies building, New York 
City. M. W. Rice, secretary, 29 West Thirty- 
ninth street, New York City. 


American Society of Mechanical Engineers ; 
monthly meeting second Tuesday. Calvin W. 
Rice, secretary, 29 West Thirty-ninth street, 
New York City. 

Boston Branch National Metal Trades As- 
sociation. Monthly. meeting on first Wednes- 
day of each month, Young's hotel. D. F. 8. 
Clark, secretary, 141 Milk street, Boston, 
Mass. ’ 

Providence Association of Mechanical Engl- 
neers. Monthly meeting fourth Tuesday each 
month. _. = liss. president, 91 Sabine 
street, Providence, R. I. 

New Foundrymen's 
regular second Wednesday of each 
month, Club, Boston, Mass. Fred 
F Stockwell, Broadway, Cambridgeport, 
Mass. 


England Association : 
meeting 

Exchange 
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Society of Western Tlennsyl 
meeting third Tuesday. El- 
secretary, Fulton building, 


Engineers’ 
vania: monthly 
mer K. Hiles, 
Pittsburg, Penn. 

Superintendents’ and Foremen’s Club of 
Cleveland: monthly meeting third Saturday. 
Philip Frankel. secretary. 310 New England 
building, Cleveland, O. 


Western Society of Engineers, Chicago, Ill. 
Regular meeting first Wednesday evening 
of each month, excepting July and August. 
Secretary, J. H. Warder, 17235 Monadnock 
block, Chicago, III. 


Philadelphia Foundrymen's Association; 
meetings first Wednesday of each month, 
Manufacturers Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Vhiladelphia, Penn 








TRADE CATALOGS 


File 
Files. 


Company, Providence, R. I. 
Illustrated, 92 
paper. 


Nicholson 
Catalog 
&x10% 


Rockwell Furnace Company, 26 
New York Bulletin No. 2S. 
furnace Illustrated. 


pages, 
inches, 
Cortlandt 
street, Simplex 
melting 
l’rovi- 

lock- 


Narragansett Machine 
dence, R. I. Pamphlet 
ers Illustrated, 9 


Company, 
Standard steel 


pages, 6x9 inches 


The Rowbottom Machine Company. Water- 
ville, Conn. Cireular. No. 26-E ball hearing 
disk grinder with exhauster. Illustrated. 


Templeton, Kenly & Co., Ltd., Chicago. I. 
Catalog No. 13. Simplex car and track jacks. 


Illustrated, 28 pages. 314x6 inches. paper. 


Precision Die Casting Company, Syracuse, 
N.Y. Pamphlet. Die-cast machine parts and 
engine hearings Illustrated, 4 pages. 7x9 
inches 

S. W. Card Manufacturing Company, Mans- 
field. Mass. Catalog No. 26. Taps, dies, 


WANTS 


Rate 25 eents per line for each insertion. 
About siz words make a line. No advertise- 
ments abbreviated. Copy should be sent to reach 


us not later than Friday noon for cnsuing 
week’s issue. Answers addressed to our care, 
505 Pearl Street, Nei York, will be for- 
warded. Applicants may specify names 
to which their replies are not to be 
forwarded, but replies arill not he returned. 


if not forwarded, they rill be destroyed with- 
out notice. No information giren by us re- 
qarding any advertiser using hor number. 
Original letters of recommendations or other 
papers of value should not be inclosed to 
unknown correspondents. Only hona-fide ad- 
vertisements inserted under this heading. No 
advertising accented from any agency, as 
sociation or individual charging a fee for 
“registration,” or a commission on wages of 
successful applicants for situations. 


MISCELLANEOUS WANT’S 


Caliper catalog free. E.G.Smith, Columbia, Pa. 


Tools. dies, jigs, etc., built to order. W. C. 
Munz, Frie. Penn. 

Special machinerv developed and manufac- 
tured. Tompkins Bros. Co., Troy, N. Y. 


April 20, 1911 


“Engineering Data.” For a, drafting 
room and office. Box 677, AMER. MACHINIST. 
We buy or pay royalty for good patented 
machine or tool. Bux 282, AMER. MACHINIST’. 
Wanted—Work for screw machines and 
gear cutter. Box 775, AMERICAN MACHINISY’. 


Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 





ark, N. 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Punches and dies, jigs and fixtures, light 
and medium weight machinery, etc., built to 
order. Taylor-Shantz Co., Rochester, N. Y. 


Wanted—Machine and press work; tools, 
dies, jigs and machines built to order. The 
G. M. Diehl Machine Works, Wabash, Ind. 


Patents. C. L. Parker, Patent Attorney, 
ex-examiner Patent Office, 990 G St., Wash- 
Ington, D. C. Write for Inventor's [landbook. 


Wanted—Work for gear cutters, hand tur- 
rets, milling machines, etc.; fine work in 
quantities. The Seneca Falls Mfg. Co., Sen- 
eca Falls, N. Y. 

Gear cutting, spur, bevel spiral wantcd; 
parts machinery and complete machines built. 
The T. C. M. & snufacturing Co., 46 Lawreace 
Newark, N. J. 

Light and medium weight machinery and 
small parts in quantities; also screw machine 
and punch press work, tools, jigs, dies and 
high grade machinery. The Elgin Tool Works, 
Elgin, 

Are you looking for an exclusive agent on 
your goods for New York, Brooklyn and Loug 
Island’ We are in our new building open 
to do business. Edwin _B. Stimpson Company, 
68-70 Franklin Ave., Brooklyn, N. Y. 


Large English firm of machine tool im- 
orters having showrooms and offices in Great 

ritain, France, Germany, Italy, India and 
Japan is wanting good agencies for machine 
tools of all kinds. Box 189, Amer. MAcH. 

$2.00 will buy castings and all material for 
nearly designed automatic steam engine of 
1/16 horsepower; engine has rotary valve 
with adjustment for.wear; blueprints and 
instruction sheets 25 cents. Elgin Wheel & 
Engine Co., Dept. B. 

Welding by oxy-acetylene process; special 
attention given to repairs of machinery and 
eastings of all kinds; large experience in dif- 
ficult experimental work; structural shapes 
welded together; write for particulars. Kra- 
jewski-Pesant Co., 54 Beard St., Brooklyn, N. Y. 

Proposals for ordnance supplies. Water- 
vliet Arsenal, Watervliet, N. Y., April 15, 
1911. Sealed proposals, in triplicate, will be 
received until 1 p.m., May 15, 1911, for fur- 
nishing steel, hardware, forage, fuel, oils, etc., 
during year ending June 30, 1912; informa- 

Lieut-Col. 


St., 


tion furnished on application. 
W. W. Gibson, Commanding. 

A German mechanical engineer, who will 
take a trip during August and September 


through France and Germany, in which coun- 
tries he has a personal acquaintance with 
many manufacturing concerns would like to 
obtain a few commissions representing Ameri- 
can manufacturers in the above countries. 
Box 750, AMERICAN MACHINIST. 

An inventor of several compressed air and 
steam specialties for which there is a grow- 
ing demand with no competition, would like 
to arrange with reliable concern to manu- 
facture same on royalty: this would mean a 
clean and profitable manufacturing business 
to parties who would do as they agree. Ad- 
dress “Steamair,” AMERICAN MACHINIST. 

A high grade foundry in the Middle West 
is seeking the manufacture of special ma- 
chines, engines or other articles requiring 
heavy castings; would consider space privi- 
lege with party looking for foundry connec- 
tion. What have you? We have well equipped 
foundry, modern building and unequalied 
shipping familities. Box 745, Amer. Macn. 


Watervliet Arsenal, Watervliet, N. Y., April 


1, 1911. Sealed proposals, in duplicate, sub- 
ject to the conditions of the sale, will be 
received at this office until 10 o’clock a.m., 
May 1, 1911, for the purchase of condemned 


ordnance stores. Catalogs giving quantities, 
condition, ete., can be had on application to 
the Commanding Officer, Watervliet Arsenal, 
Watervliet, N. Y. 


Representative ; German manufacturing com- 
pany, Europe's largest and leading concern in 
pneumatic tools, having developed these lines 
to a perfectness, exceeded by no other manu- 
facturer in the world, and enabling it to meet 
every competition, is contemplating extending 
its sale to the United States, and solicits 
correspondence from American engineering or 
manufacturing concerns of first rank, having 
a large selling organization, for which the 
pneumatic tool line is adapted: a represen- 
tative of the European company. will arrive 
in New York about the middle of April. Ad- 
dress Box “P. L.,”"” AMERICAN MACHINIST. 








April 20, 1911 


HeELe WANTED 


Classification indicates present address of 
advertiser, nothing else. 


CANADA 


Wanted—Partner with moderate capital in 
a growing business; no incumbrance; in a 
manufacturing center in Canada; must pos- 
sess a thorough knowledge of jig designing, 
and how to produce small interchangeable 
parts requiring accurate assembling for me- 
chanics’ tools; also gear cutting and build- 
ing of marine motors. Box 739, Am.. MaAcH. 


CALIFORNIA 


Wanted—Foreman for machine shop doing 
general machine shop work in Los Angeles, 
Cal.; state age, experience, former employers, 


salary wanted and qualifications for such a 
position: man with western experience only 
desired. Box 709, AMERICAN MACHINIST. 


ILLINOIS 


Wanted—Draftsman; one familiar with 
multiple stage blowers preferred. Houston 
Manufacturing Co., Rockford, Ill. 


MASSACHUSETTS 


Wanted— Department foreman for 25 or 30 
central Massachusetts. Box 


men; location, 
734, AMERICAN MACHINIST. 
Wanted—FExperienced man to take entire 


charge of gage department in large factory ; 


must have executive ability; we want the 
best; no other need appiy. Box B, Am. Ma. 
Foreman wanted for forge and tool hard- 


ening department of a plant manufacturing 
small tools and special machinery ; new equip- 
ment and increasing business should make 
this a desirable position for the right man. 
Box 740, AMERICAN MACHINIST. 

Wanted— Designing draftsman with electri- 
cal experience, preferably with a technical ed- 
ucation, for a permanent position with the 
General Electric Company, Lynn, Mass. Ap 
ply stating age, education, experience and sai- 
ary expected by addressing Chief Draftsman, 
General Electric Co., Lynn, Mass. 

MICHIGAN 

Wanted—A _ factory superintendent for a 
steel stamping plant that is turning out a 
line of metal fixtures, novelties and hardware 
specialties; first class equipment for dies as 


well as production: growing business; splen- 
did opportunity for a man who knows and 
can produce; attractive salary, and to the 


right man an interest if agreeable. Box 753, 


AMERICAN MACHINIST. 
NEW JERSEY 

Wanted—Draftsmen, toolmakers and _ first 
class machinists. Address Saurer Motor Co., 
Plainfield, N. J. 

Wanted—An experienced air compressor de- 
signer: must be well recommended; state ex- 
perience and salary. Box 748, AMER. MAcH. 

Gear cutting foreman, with general experi- 
ence: must know something about figures, 
and be familiar with spiral, worm and bevel 
gears: state age, experience and some idea 
of salary expected. Address “Gear Cutting,” 
tox 690, AMERICAN MACHINIST. 


NEW YORK 
Wanted—A first class designer for special 
printing machinery: only those who can fur- 


nish the best of references need apply. Box 
566, AMERICAN MACHINIST. 
Wanted—High grade mechanical superin- 


tendent for machinery manufacturing plant: 
must be first class mechanic and manufac- 
turer; state experience: $5000 or more to 
right man. Box 737, AMERICAN MACHINIST. 


Wanted—First class hand screw machine 
foreman: job also includes two Brown & 
Sharpe, and one large size Gridley automatic: 
man must be resourceful and first class hand- 
ler of help: good pay to right party. Address 
Box 730, AMERICAN MACHINIST. 

Fnlargement of works calls for tool and 
model makers of exceptional skill: apply by 
letter, giving experience and qualifications 
fully: state wages and inclose names and 
addresses of all former employers for refer- 
ence. Box 758, AMERICAN MACHINIST. 


Wanted—A young man who can_ write 
good, understandable English without frills 
or attempts at “literathoor,”’ and who has had 
shop experience; one who has successfully 
handled mechanical advertising copy  pre- 
ferred. Box 712, AMERICAN MACHINIST. 


Wanted—Foreman for tin shop on _ high- 
grade automobile work; state age, experience, 
name, employers for the past five years, give 
salary expected and reason for making a 
change: all replies will be treated confiden- 
tially on request. Address “Tin Shop,” Am. M. 

Wanted—Assistant tool room man; one 
who has had experience in tool room of shop 
under the Taylor system in tool making. 
grinding and checking: good opportunity for 
bright young man: state fully ex erience, ref 
erences, age and salary expected. Box 752 
AMERICAN MACHINIST. 


AMERICAN MACHINIST 


Wanted—One assistant shop superintend- 
ent at $7.04 per diem and one assistant shop 
superintendent at $6 per diem; a competitive 
examination will be held April 24, 1911, for 
the purpose of filling the above positions. For 
further information address “Commandant,” 
Navy Yard, Brooklyn, N. Y. 

Wanted—Assistant foreman with technical 
and practical knowledge of the carbonizing, 
hardening and treatment of steel; must be 
familiar with uptodate methods and capable 
of handling men; state age, experience and 
salary expected; all replies treated conti- 
dentially. Address ““Carbonizing,” AM. Macu. 

Wanted—-Superintendent with good execu- 
tive ability and education; to have full charge 
of plant manufacturing high grade machine 
tools; must be competent to direct designing 
of new machine tools and special fixtures for 
accurately producing duplicate parts in quan- 
tities; state fully experience, education, age 
and salary. Box 726, AMERICAN MACHINIST. 

Wanted—tTime study man and speed boss 
experienced in shop under the Taylor system ; 
must be thorough machinist, capable analyz- 
ing and standardizing operations and taking 
time studies, and able later to hold position 
as speed boss; state fully experience, refer- 
ences, age and salary expected to start; good 
future opportunity for right man. Box 751, 
AMERICAN MACHINIST. 

Wanted—Foreman machinist, a steady, in- 


dustrious man to take charge machine shop, 
making brass automobile parts; employ 20 
machine hands and three toolmakers; man 


must be cupable of estimating tool and labor 


cost from blueprints; in ~ pe state ex- 
verience and salary expected; a good open- 
ng for right man. Address “Central,” Box 
695, AMERICAN MACHINIST. 


OHIO 


Wanted—First class machinists, toolmakers, 
die sinkers, lathe, planer, drill press, screw 
machine, boring and milling machine oper- 
ators, wood anu metal patternmakers, brass 
polishers, buffers, finishers, millwrights, ham- 
mermen and blacksmiths, who wish to _ in- 
crease their opportunities, to register with the 
free Employment Department of the National 
Metal Trades Association, New England Build- 
ing, Cleveland, Ohio. 

PENNSYLVANIA 

Designer and draftsman for general ma- 
chinery; location within 100 miles of New 
York City. Box 693, AMERICAN MACHINIST. 

Wanted—Man with experience in construct- 
ing rotary machines for forming tin and sheet 
steel of the lighter gages; should be capable 
of handling men; give particulars of experi- 
ence, salary, etc. Box 736, AMER. MaAcH. 

Wanted—Young man thoroughly trained in 
uptodate machine shop practice to assist fore- 
man in increasing production and inspecting 
work produced; man familiar with slece or 
premium methods of engine shops preferred. 
Address Drawer “E,” Erie, Penn. 

The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine: these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 
carry most weight: Common sense. automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partic- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Ihiladelphia. 


RHODE ISLAND 


Wanted—Fifty tool destgners; experienced 
competent men in the @esign of jigs, tixtures, 


punches and dies and other special tools 
used in the manufacture of hich grade ma- 


chine parts on an interchangeaile basis: ap- 
ply by letter stating age, experience and sal- 
ary required, as well as the date when you 
would be able to start if application was 
accepted. The Taft-Peirce Manufacturing 
Company, Woonsocket, R. 1. 

WISCONSIN 


Wanted—-A good draftsman, experienced 
and well educated, preferably thoroughly fa- 
miliar with all features of design upon cream 
separators; steady work and good prospects: 
give references, state experience and wages 
expected. Address P. O. Box 1590-A, Mil- 
waukee, Wis. 











SITUATIONS WANTED 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 

Works manager or general superintendent : 
American of 40, with 26 years’ shop experi- 
ence, including last 11 years as superintend- 
ent: wide range of general manufacturing, 
large and small work: a high grade, modern 
executive of proven ability with A-1 refer- 
ences, showing successful record in charge of 
large plants: present salary $4500. Box 759, 
AMERICAN MACHINIST. 


om 
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ILLINOIS 


Manager or superintendent, capable of tak- 
ing entire charge of a manufacturing plant, 


desires to muke a change; experience with 
and references from three of the largest, 
best known plants in America. Box 754, 


AMERICAN MACHINIST. 
MASSACHUSETTS 
Machine designer, five years’ shop and 10 
years’ drafting experience on automatic, spe- 
cial and shoe machinery. F. W. Meyer, Gen. 
Del'y, Northampton, Mass. 
MINNESOTA 


Iosition of trust in a large manufacturing 
concern; am now general manager of a large 
gasolene engine plant; 12 years’ experience. 
Age 35. Box 749, AMERICAN MACHINIST. 

NEW JERSEY 

Mechanical engineer, 30, with 15 years’ 
practical and technical experience, desires po 
sition as salesman for Europe in fine auto 
matic machinery and sub-press dies. Box 
757, AMERICAN MACHINIST. 

Designing draftsman wishes change; 12 
years’ experience on machine tools, special 
machinery, electrical work, jigs and fixtures, 
experimental work, etc.: position off the draft 


ing board preferred; good education: best 

references. Box 760, AMER. MACHINIST. 
NEW YORK 

_Blacksmith, machine forgings, experienced 

high speed tool dresser. Box 735, AM. Ma. 


A-1 tool and automatic draftsman desires 
0sition. S. E. Boynton, 210 Railroad Ave., 
srooklyn, N. Y. 

First class mechanical 
signer is open for engagement: 
mechanic; has good reference as 


engineer and de- 
is practical 
to inventive 


ability, honesty and experience. Box 756, 
AMERICAN MACHINIST. 
Superintendent, expert mechanic, sheet 


metal drawing, automatic machine designing, 
tool and die works, position as mechanical 
superintendent or general foreman Box 761, 
AMERICAN MACHINIST 

Toolmaker or machinist: young man well 
trained to close work on tools and jigs; can 


work on bench and all tools; three years 
experience as all-around man. Box 755, 
AMERICAN MACHINIST 

Mechanica! engineer and draftsman (2), 


married, technical education, nine years’ prac- 
tical experience, desires position in designing, 
construction, or sales department in New York 
city or vicinity. Box 738, AMER. MACHINIST. 

Wanted—A position by a fpreman: can 
handle a screw machine department success 
fully: can design tools and lay out cams from 


A to Z for accurate work: understand all 
makes of automatic machines; 18 years’ ex- 
perience in this line. Box 742, AM. Mact. 


Young mechanical man, age 29, technically 
trained with 11 years’ practical experience as 
apprentice, machinist, foreman, draftsman, de- 
signer, checker and at present assistant chief 
draftsman for large manufacturing concern, 
desires position as chief draftsman or factory 
superintendent: thoroughly uptodate in mat 
ters pertaining to shop standards and eflici 
ency. Box 741, AMERICAN MACHINIST. 


OHIO 


Practical mechanic who can demonstrate in 
any department in the manufacture of auto 
mobiles, considerable experience on gears, 
wishes position as superintendent or chief in 
spector ; at present employed. Box 715, AM. M 

PENNSYLVANIA 
all-around mechanic, 35, thor- 


age 
model 


Expert 








oughly experienced on experimental, 
work and scientific instruments, desires 
change: would consider any location. Box 
743, AMERICAN MACHINIST. 
For SALE 

Old established plant manufacturing high 
grade line of equipment, for sale; in opera 
tion thirty-seven years: now running; price 
right. Wm. H. H., 1818 Holland St., Erie, 
enn. 

For Sale—One story and basement brick 
machine shop, forty by one hundred feet, 
fully equipped for light work, now running, 


located In growing town within fifty miles of 
Philadelphia, on two trunk lines; or will com- 
bine with party having good light mechanical 
line: references exchanged: no agents or 
triflers. Box 747, AMERICAN MACHINIST. 


For Sale—A three-fourths interest or the 
whole of a well established and successful 
manufacturing business, with well equipped 
machine shop, foundry and accessories: estal- 
lished lines of manufacture and doing good 
business; located in the healthiest, and one 
of the most rapidly growing industrial cen- 
ters in the Piedmont section of the South; 
principal owner is growing old and desires to 
retire; investment upward of $200,000; don't 
write unless you mean business. Box 746, 
AMERICAN MACHINIST. 
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AMERICAN MACHINIST 


‘Talks With Our 


A man usually values a 
thing at just about what it 
costs him. 

The more we pay for any- 
thing the more anxious are 
we to get full value for our 
money. 


This is brought to mind by 
the thoroughness with which 
our foreign readers make use 
of the AMERICAN MACHINIST. 

They pay from $7.25 to $10 
per year for the English Edi- 
tion of the AMERICAN Ma- 
CHINIST and MASCHINENBAU, 
published weekly. 

But it is worth more than 
that to them. 


* * * 


Look in the department 
‘*Discussion of the Previous 
Question” and note the num- 
ber of contributions from 
abroad. 


Then read the extracts 
from a few of the letters we 
have received showing how 
the Selling Section is studied 
by them. 


We have taken your paper chiefly be- 
cause of the advertisements that it con- 
tains, since we are always alert in that 
direction. 

Nahmaschinenfabrik Karlsruhe 
(Sewing Machine Factery) 
vorm. Haid & Neu 
Karlsruhe i. Baden, Germany. 
* o . 

On the one part your Zeitschrift fiir 
praktischen Maschinenbau is a very pow- 
erful advertising organ, on the other part 
it contains a large number of good kinks 
which are worth knowing, not only for 
single operations, but also for repetition 
manufacture. 

Markranstadter Automobilfabrik 
(Automobile Factory) 
Hugo Ruppe 
Markranstadt bei Leipzig, Germany. 


By The Sales Manager 


We would inform you that although, 
self-evidently, we very highly prize the 
suggestions and kinks in your journal, 
the advertisements are of especial use to 
us in the selection of articles to purchase. 





April 20, 1911 


Readers 


Not only the editorial part, interesting 
in every number, but also the fullness of 
the advertisements has already done me 
frequent service in finding new and good 
sources of supply. 





Konekauppa-Osakeyhtié Aatra 
Helsingfors, Finland. 
* * * 

Your journal offers to me not only a 
valuable guide to sources of supply of the 
latest machines and tools, but also, by 
its discussions on practical working 
methods, often gives suggestions for the 
improvement of our equipment. 

F. Schimmel 
Techn. Direktor der Maschinenfabrik 





Mar sd ~ 
(“Rototype”’ Machine Works) 
Nancy, France. 
* * . 

We would say that we do not build 
machinery ourselves, and your journal 
serves us as a reference list for the ma- 
chines we need in our work. 

Ver. Freiburger Uhrenfabriken A.-G. 
(Clock or Watch Factory) 
Freiburg i. Schl. 
* * ™ 

We can inform you with satisfaction 
that we read your honored journal with 
great interest, and that the contents of 
the same, especially the advertising sec- 
tion, afford us many very useful sugges- 
tions. 





Fabrique 
Nationale d’Armes de Guerre 
(Military Arms Factory) 
Herstal-Lez-Liége, Belgium. 
* * * 

I would inform you that I am extra- 
ordinarily pleased with your valued 
paper. Its rich contents satisfies the 
most exacting requirements. Your let- 
ters from practice are contributions of 
highest value, and I have already utilized 
some of them in my shops. The adver- 
tising department has already served 
me by providing a good reference list for 








my needed purchases. 
Eugen Hercz 
Maschinenfabrik und Eisengiesserei 
(Machine Shop and Foundry) 
Miskolez, Hungary. 
~ > + 

The articles in your journal are very 
suggestive, and even the advertising 
part is to a certain extent a work of refer- 
ence for the most modern manufacturers. 








Ingenieur Eugen Braun 
(Engineer) 
St. Petersburg, Russia. 
> * * 

Your journal gives me many sugges- 
tions, and for me, who am often confronted 
with questions regarding improvements, 
it is an indispensable reference book, which 
I could no longer do without. 

Oswald Forst, Mech. Werkstatte 
(Machine Shop) 
Solingen, Germany. 


Werkzeugfabrik Heinrich Bink 
(Tool Works) 


Vienna, Austria. 
* * 

Your journal, because of its text de- 
partment, which contains very many 
practical, useful suggestions, and espec- 
ially also because of its teeming ad vertis- 
ing department, is always read eagerly by 
our employees. We have already ob- 
tained from the paper many kinks that 
have been of advantage to us in manu- 
facture. 








Apparatebauanstalt Fischer 
(Machinery or Instrument Works) 


Frankfurt a. M.-Oberrad, Germany. 
* 7 ” 

The advertising section of your hon- 
ored journal presents to every man not 
only an interesting, but also an instruc- 
tive, part of the latest trade literature in 
word and picture. In the editorial de- 
partment of your valued paper, practical 
men, especially shop leaders, find multi- 
fold instruction concerning new things, 
often confirming their own observations 
and experiences and thus frequently in- 
citing them to further study. 


Maschinenbau A.-G. vorm. Breitfeld 
(Machine Shop) 


Danek & Co., 
Prag-Karolinenthal, Bohemia, Austria. 
. * + 
At the present time we are engaged in 
enlarging our plant, so that we are in a 
position to purchase new machines, ctc. 
For this purpose your excellent journal 
has given us many suggestions. 
Rudolf Ley, Maschinenfabrik 
(Machine Shop) 


Arnstadt in Thiir., Germany. 


* * * 


If you are not using these 
pages each week to get money 
making and saving ideas, 
kinks and suggestions that 
will help you in your work, 
you are not getting all your 


money’s worth— 


You are missing a vital 
opportunity. 


* * * 


Only reliable products can 
be continuously advertised. 





